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People just don't send 
you a hundred bucks for no 
reason. (Even your 
mother waits 



for your 
birthday,) 
But 
if you buy 
one of our 



*1^ 
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10" ContractorN^^^* 
Saws* between January 1 
and September 30, 1986, 
Delta's going to send you a 
$100 rebate check, ^ou find 
the best deal you can— then 
we take $100 off the topi 

For no particular reason 
at al). 

We’re not doing it to 
push our 10" Contractor's 
Saw. It's the original contrac- 
tor's saw, and it’s always been 
one of our best-sellers. And 



not just with con- 
tractors, either. 
Any serious 
craftsperson 
, canappreci- 

■ r -T ate our 25" 

rip capacity, our 
patented JetLock self- 
aligning rip fence, our big 
40" x 27" tab! a 

And we’re certainly not 
doing it to disguise a so-so 
product. Delta continues to 
set standards for precision m 

and reliability— 
with the 
contrac- 
tor’s saw and all 
our products. 

Mostly, we're 
doing it for those 
folks who’ve 
never owned a 



Delta, Tb help nudge them 
into making a decision they'll 
never regret. 

Because once you work 
with a Delta, we’ll spoil you 
for life 

Just like Mom. 

Call toll-free for the 
name of your participating 
Delta dealer: 

Delta International 
Machinery Corp., 
800/438-2486 
(in PA, 800/438-2487). 
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T his is a very special issue of 
Popular Mechanics. As it 

says on the top of the cover, this is 
a double issue — in effect, two 
magazines in one. The front part 
of the magazine contains all the 
normal kinds of features you're 
used to finding in PM. Halfway 
through, you’ll find the "second" 
magazine, caller I "The Building Of 
America. 1 " It is, in fact, a celebra- 
tion of American technology and 
ingenuity — two ingredients that 
built this country'. 

Each chapter discusses a differ- 
ent facet of our society — defense, 
aerospace, agriculture, the car. 



recreation, the home, our tall 
buildings, ships, how we all got 
here and how we all fit together in 
this great land. Two special chap- 
ters are a look ahead by President 
Reagan and a look back by per- 
haps our most famous immigrant. 
Bob Hope. 

I’m very proud of our lineup of 
writers. In fact. 1 can’t recall ever 
having seen so many best-selling 
authors in one magazine at one 
time. Janies A. Michener, Tom 
Wolfe, Isaac Asimov, Richard 
Reeves, William F. Buckley Jr,, 
Christopher Buckley, John Nais- 
hitt, Jeff Greenfield, William 



Hoffer, Jane Howard, Eric Sevar- 
eitl, Betty Erie dan, Walter Upde- 
grave. Superstars all. 

Putting together such a section 
was a massive effort. Our writers 
and photographers traveled liter- 
ally to every' corner of America to 
gather the material you see on 
these pages. And our own magnif- 
icent staff took it from there to 
produce what I think is a show- 
case of America at its best, "The 
Building Of America” is a superb 
collection of insight, vision, hope 
and. yes, patriotism. I hope you 
enjoy reading "The Building Of 
America” for many veal's to come. 



I am delighted to tell you that 
Popular Mechanics has just 
been awarded a 1986 National 
Magazine Award. This is the 




National Magazine Award: PM s "Oscar 
It Ihli stabile tty Alexander Calder, 



equivalent in the publishing in- 
dustry of winning an Oscar or an 
Emmy in the motion picture or 
television industries. It is the 
highest honor a magazine can win. 

The award was in the Special 
Interests category' and we were 
recognized specifically for our No- 
vember 19H5 issue Woodworking 
Guide. The judges’ citation reads: 
"Written with grace and clarity, 
this series of articles goes w-ell 
beyond the scope of its technical 
information. It evokes the possi- 
bility' inherent in all leisure pur- 
suits, that of raising mere craft 
into the realm of art . For novice or 
expert, this series is both an in- 



stinctive and pleasurable reading 
experience." 

I’m particularly proud since the 
judges for the National Magazine 
Awards are our peers — other edi- 
tors and writers, the tops in the 
business. To be recognized by 
them is very gratifying. In fact, 
only one thing can lop it— you, the 
reader, liking POPULAR MECHAN- 
ICS every month. 'Til next time. 
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Before Moog 

Cargo Coils, springs I la - 

were designed to carry \ 

either heavy toads /7 

or normal loads. But t \ ■ y 
nol both. . ' -M 

Normal loads on 
heavy duty springs had lit, 
all the enjoyment ' [ X' 

of riding on a jack Ik- _ 
hammer On the other 

hand, conventional springs, struggling with heavy loads, bottomed 
out and swayed. 

Cargo Coils, through an innovative patented design, make any 
ride— normal or loaded*— safe and comfortable. The reason: the 
variable rate structure ol the coils. When your car is loaded, the wider, 
more resistant coils at the bottom go to work. Add more weight. 

The coils work even harder, maintaining the correct chassis height 
of your car. This can lead to longer tire life, belter handling and 
a sale, comfortable ride. 

Wiihout the load, and just you in the car, you ride on the closer 
spaced comfort ' coils at the top. There s no bone-jarring stillness 
because the stronger coils don't push against you. 

Ask about Moog Cargo Coils at your mechanic or auto parts 
store. After that you won t have to worry about hitting the road when 
you toad up to hit the road. 

'Check, manufacturer & load specifics I ions, I jflk 



Moog Automotive, Jnc, 
P.O, Box 7324, St- Louis, MO 63177 
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way tnay boat industrial arxf milita/y in^airaiions 
aW o^er me wond' 

WHAT HEUTHA RUST DOES 

Neulra Rust is like nothing you've ever used 



before H s amazrogt No tiresome ffitapfing, wire 
brushy ana sanding to gei down to bare 

metal. N eulraRtiSl works best aDpl'eongni over 
msi 1 it penetrates the fusLGets right down mere 
and chefTucally changes th^ rust intoanenurely 
new substance a "-a-rd black painta&e corri- 
pounct called tersolerftc. 7ne ^ust s gone— not 
justoo^red (in — GONE 1 For good it no longer 
even exrsts 

HEUTRA HK IS IASY TO USE 

First knock (ft One loose or scaly rust, but *edve 
me tiki of the ms? ihere [Remember Neulra 
Rust works WAfh rust.) Then pjsi crush Neurra 
Rust on. Witmi minifies tnat rust wj: c»e gone 
and the new surface wrfi be ihere That's all there 
is to ft. C fear 1 up is easy, too Just soap and 'water. 



YOU CAN ACTUALLY SEE HEUTRA RUST WORK! 



Whan you fiest brush on Neutra Rust ft is while black. What you nave seen «s the rust being 

Then, as you watch, a iurns pale green, then cfierriicaJty corT^erfeci. The rwd new specie 

darker green, men lin&ily a deep, wrou^ni-iron can be pa-niad any cofor you want, or left as is. 



USE NEUTRA ftiJST OH: Aulomoblfes - Boats 
Outdoor Furniture * Drain Pipes * Gutters 
Mailboxes ■ Swing Sets ■ T»1a *■ Lawnmowers 
Appliances * Toys * Bikes * Wagons * Hinges 
Rail Inga - Anywhere There j flueff 



New SUTRA RUST Gets Rid of Rust For Good! 



-% rcFi^i+>' ! AfvgCO »tC '**■ 






Introducing 
the First Alert 
Rechargeable 
Flashlight 

jM 

Put the power 
of rechargeability 
at your command. * 

The unique power >» 
plug fits into your 
wall outlet so 
it's always fully 
charged- Or, un- m 
plug it. and the 
charge holds for ■ 
up to a year. That makes it 
ideal for cars and boats, too. And 
the Krypton Bulb delivers a beam 
far brighter than ordinary flash' 
lights. Get the new Rechargeable 
Flashlight by First Alert. 









Letters 



Project Woody 



Just ask PM 



My husband wa& very improved with 
Outdoors Editor Tim Cole’s article Tv 
Alaska And Back in. the February ^ 
(page 100), He wants to drive lit 
„ ear's Alcan 5000. 
his is the Fmt issue of our subscrip- 
tion — are they all this interesting? I 
hate to think what we've been missing 
all these years! Keep up the good work, 
MRS. RUSS EM TREA3E 
BUENA VISTA, CO 



Y our magazine is great the second 
time around! A friend gave me a 
stack of old PM V about a year ami a half 
ago, I spotted the VW Woody {Build 
PM's Woody Wagon, page !B7 n July 
F 83) and sent for the plans immediately, 
1 found a VW for $400. Just working on 
weekends it took about a year and 
$1400 to complete. P.S, It would be fun 
to see a picture of my ear in PM . 

CALVIN W WEMT 
LIVERMORE, CA 

You got tt! Others who mnt. to drive 
to the station tv stjfk can get pies m and 
patterns for our VW^baaed Woody by 
tiding check or money order for 
to PM Woody, Stevenson Pro- 
ject a, Box Dei Mar, CA 9201 i. 



Yearly indexes of PM issues for 
1971, '74 ami '75 through %~t are, $4.95 
each. If you* re having trouble, finding a 
particular nrtir.tr r we can took it up in 
our in-house index. Coif (21 2f 2ti2-i292 
or write PM Reader Service at 224 West 
57th SL> New York , NY 10QJ9. 

For ausu-ers to questions concerning 
editorial content, you can also call or 
write the number or address above . 

PM's catalog of plans, offering hun- 
dreds of do-it-ymf rself projects, is 
$ 1.50. The catalog also lists PM books 
arailabte, such as those on car repair f 
icoodworking and boating, Reprints of 
phi ns that appeared in the magazine 
are 50? per photocopied page. 

For sub&Criptitm information , ca7J 
toll -free: 1 - #00-24 7-54 70. 



If I had a hammer 

J enjoyed Shop And Tools Editor Joe Tminf* 
article Hammers in the January isnue (page 97 J, 
but there* a hammer that 1 * really unique. It’s a 
homemade version of what 1 call a wrecking 
hammer, Its made from two id-ounce daw 
hammers, one with the head removed. 

The heads are welded together and the added 
weight helps knock apart nailed-together 
boards. But the best feature is the double claw to 
eliminate the need for a block of wood when 
pulling out long nails, 

WILLIAM F, WITTY 
HARAKAN. LA 

Your "wrecking hammer" j's a good one and 
unusual, but were own re of an almost identical 
doubk-ch iir made in 1902 that ims recently 
listed ns an antique and priced at $185. W 




Double-claw 'wrecking hammer" 
Is the idea of reader Witty. 



ID 
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Small Wonder 

It's her e, pocket-size radar protection. 



I imp ik .i superbly cratR*! divtnink: 
instrument, powerful enough so 
protect against traffic radar, miniatur- 
ized enough ui.sJtde into a shin pocket, 
beautiful enough ro win an inler- 
rLltionai design award. 

Small means 

nearly- invisible protection 

That could only bt? PASSKJRT 

II has exarch 7 what the discerning 
driver needs, siipertietenxtyne 
perlormance in a package the size 
of a cassette tape. 

This miniaturization i.s possible 
only with SMDs ( Surface Mounted 
Devices }, mirroetectre >nks common 
in satellites bus unprecedented in 
radar detectors, ft's no suipri.se ihar 
such a superlative design .should 3>e 
greeted hy jiBperiarives from die 
expens 

11 In a. word, the Passport is 3 
dinner,'' said Car imtfS.}rii*er 

The experts report excellent 
perform, m 1 ?, Simply switch PAlSSFOHT 
*x i and adjust the volume knob. 
Upon radar contact, the alen Limp 
glow?; and the variable puke audio 



Small means 

the size of a cassette tape 

hegins a slow warning; "beep" for X 
band radar; bmp'" tor K band- Simul 
taneoLisJy a bar graph of T lewfetr 
Packard lhT)s shows radar proximity 
As you get closer the pulse 
quicken* and the bar graph lengthens, 
Should you w^nt to defeat the audible 
warning during a long radar en- 
counter. a special switch provides 
silence, yet I caves PASSfOftT tuth 
armed for else next encounter A 
photocell adjusts alert Uimp bright- 
ness to rhe light Level in your car 
PASSPORT was designed tear your pro 
lection and your ennvenience. 




In FftSsPORT. 102 SMDs i nfiht Ht? the Mirk uf 
i^Oli iht, n jnhLMi .r.s. ituMi ks jivK jjumu m. 



R\SSPORT comes with a leather 
case and Travels like a p ro, in your 
briefcase or In your pocket - to The 
fob for trips In the company car. on 
airplanes for use in far-away rentals, 
just instill] on dash lop nr visor, then 
plug into the lighter JASSPQRT keeps 
such a low profile. If can be on duty 
without anyone noticing. 

Small means 

an easy fit in the briefcase 

One more PASSPORT con 
vmlenee^ciU us ditto. Ills toll free 
We make ROSSPORT Ln our own 
JactOiy and we'll be happy to answer 
any questions you may have. If you 
decide to buy, w r e'll ship vollt 
PASSPORT w-itliin 2i hours by UPS, 
aiki we' 13 pay the shipping. For Etn 
extra (6.00, Federal Express guaran- 
tees 48- hour delivery. 

If vou re not satisfied within _W 
days, return EA5SFOKX WM refund 
your purchase and your return ship 
ping costs There are no hidden 
charges. 

Isn't at rime for a PASSPORT of 
your owti? 



$295 (OH res. add $16.23 tax) 



sJ^icK hiRfitt kn caudy 




0 I PHfi Qnt inruli SflCfi Irti 



CaU ToU Free 800^5434608 

Cincinnati Microwave 
Department 26 S 7 
RADAR”F?ECE IV E R One Microwave Plaza 

Ci nd nnati, Ohio 45296 0100 







on TV. But they have heard 
from seme people frustrated 
because they couldn't make 
copies of the tapes. MCA 
says St will use Macroviskm 
on many titles, as it has on 
the hit release “Bark To The 
Future/’ 

CBS- Fox Home Video 
says it, too, will, use Macro vi- 
sion on all its upcoming re- 
leases. tlnle&s new prubiems 
with the anticopying process 
aris® + it seems inevitable 
that all the major video pro- 
grammers will join in. 

Big-screen 

breakthrough 

M itsu bish i's revolutionary 
35-4n. TV set has been in a 
few stores for a couple of 
months now. But judging by 
the technological innova- 
tions that make this giant 
tube possible, U might he 
quite a while before other 
manufacturers can develop 
their own large screens. It 
might take even longer for 
the $3200 price to come down 
from the stratosphere 

According to Mitsubishi 
engineers, one of the tough- 
est things shout making a Ell- 
in. picture tube is handling 
the increased stresses 
caused by enclosing a vacu- 
um in such a large area. 

To rule out the chance of 
an accidental implosion, the 
company drastically in 
created the thickness of the 

Mitiutsonl's 35-ln t lelevfif'on 
rube is an opto electrical teal. 



Home Video 



tube's glass. But this raises 
other problems: The thicker 
glas-ei has tn be optically pure 
tn prevent distort tan over 
the viewing surface. 

Mitsubishi solved this 
problem by making the tube 
in two steps. First, the com- 
pany manufactures a tube 
with a thin face. Them, be* 
fore the air is evacuated 
from the tube, another layer 
of optically corrected glass is 
laminated over the face. 

Another problem with gi- 
ant tubes is shielding them 
from stray magnetism. 

Because of the long dis- 
tance from the electron gun 
to the screen surface (where 
the electrons strike phos- 
phor* to create the picture), 
even minute magnetic devi- 
ation of the elect i-ons could 
degrade the picture. 

Ali tubes have magnetic 
shielding to prevent this, but 
Mitsubishi had to add special 
shielding both inside and 
outside the tube to deal with 
the problem. 

Until recently, Mitsubishi 
assembled its giant tubes 
largely by hand. But the 
company has started an as- 
sert! bly line fur 35 - i nche rs. £ t 
will probably be quite some 
time before other companies 
catch up— and before compe- 
tition brings the price down. 
However, Mitsubishi says It 
will supply its new tubes to 
other TV milkers, so you’ll 
probably see a few 35- iru 
setti from other brands late 
this year, EH 



BY JAMES B. MEIGS 



Can you copy7 



Pint tape whth anti-copy Matrovl- 
si on was Hie Cotton Club" |left|; 
bitert fi IfcKk To The Future." 



F or years the movie 
industry has com 
plained that VCRs are lit- 
tle more than home piracy 
machines. A couple of Stu- 
dios even took Sony to court, 
in the famous IJ Bet&max 
case/ 1 claiming the compa- 
ny's products helped people 
copy their movies (the Su- 
preme Court ruled for Sony 
and said it is legal to tape 
broadcast TV programs). 

Now that movie studios 
make almost as much from 
prerecorded video .sales, and 
rentals as they do from mov- 
ie theaters, they've calmed 
down a bit. But they're still 
worried that you'll rent a 
movie and then make copies 
on a second VCR. Perhaps 
an even greater worry Is un- 
scrupulous video stores that 
make doaens of copies to rent 
to their customers. (This 
hurts you too, si nee you wind 
up watching inferior dupes 
instead of the real thing,) 
For the past year, movie 
studios have been experi- 
menting with a process they 
hope will make video piracy 
a thing of the past. The pro- 
cess is an American inven- 
tion called Macro vision, 
Tapes encoded with Ma- 
crovision include a special 
signal that prevents another 



VCR from copying the pic- 
ture. The hignak though, 
doesn't prevent the tape 
from playing on your TV net , 

Macro vision works by con- 
fusing the recording VCR's 
automatic gain control into 
thinking its receiving too 
strong a signal. The gain 
control responds by decreas- 
ing the strength of the signal 
the VCR records. The re- 
sult: an unwatchable picture . 

Embassy Home Enter- 
tainment tried the process 
on its release of "The Cotton 
Club" last year. Accor [ling 
to thi> inventor. Embassy 
used a fairly low level of 
Macrovisinn encoding on the 
release. Apparently, the lev - 
ol was too low: People so 
inclined had little trouble 
making copies of the movie. 

More recently. MCA 
Home Video began employ- 
ing Macro vision-— more suc- 
cessfully. Without warning, 
MCA put Macrovision m a 
Julian Lennon music video 
and the appropriately titled 
movie "‘Mask. 1 ’ MCA execs 
say they haven’t heard com- 
plaints about people having 
trouble watching the tapes 
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Audio 




BY TERRY SHEA 



Hard- rock Lincoln 




Phantom view shows placement of head unit, amp and speaker?. 



F ord Motor Co. produces a 
different sort of bot-rod 
Lincoln these days. I'm not 
referring to that critical tv 
acclaimed road-burner, the 
Mark VII LSC, but lo the 
LSC's stately stable mates, 
the Continental and Town 
Car. Both now sport one of 
the hottest sound systems on 
the highway. 

Custom-installed car ste- 
reo systems generally out- 
perform what the automak- 
ers offer — and often do it for 
less money. But Ford's now 
system p jointly developed 
with loudspeaker manufac- 
turer JBL. easily blows 
away most any sound system 
on the road— aftermarket or 
factory. To my ears, it even 
sounds better than the excel- 
lent General Motors systems 
produced by Deko and 
.speaker maker Bose. 

As with the Delco- 



GM-Bose venture, the key to 
the Ford-JBL system's su- 
perb sound is that it's tai- 
lored to the acoustic proper- 
ties of the car. A cars 
interior, you see, determines 
how a system will sound. 

Manufacturers of after- 
market car stereo compo- 
nents haven't any idea w r hal 
type of car will become home 
to their equipment. Specif! ■ 
cat]y„ they don't know 7 if the 



speakers will he placed prop- 
erly within the car for opti- 
mum jierformance. An auto- 
maker that studies the 
acoustics of its own cars has 
a distinct advantage in de- 
signing sound systems for 
them. 

Ford and JBL performed 
such a study, picked the 
components needed for top- 
notch sound, then fine-tuned 
the system for each of the 
two car models an which it's 
first being offered. 

The new 7 system consists 
of a Ford-designed AM/FM 
eassette/tuner with all the 
proper standard features: 
Dolby- R noise reduction, 
auto-reverse, electronic tun- 
ing, automatic station scan- 
ning and pushbutton pre- 
sets. The system also 
i ncl udes 1 2 speakers — s ix for 
each stereo channel— and a 
tru nk-mounted 4 -channel 
power amp that delivers 35 
watts into each channel. 

The speaker contingent in- 
cludes a pair uf rear-shelf- 
mounied 3-way systems, 
each consisting of a fi- by 9- 
in. woofer, a Stt-im mid- 
range and a 3 /d-in. tweeter. 
There's a 514-in. w r oofer in 
each front door, and the da*b 
houses two midrange/ 
tweeter assemblies the same 
as those in the rear. 

Beyond those basic ele- 
ments, the Ford-JBL sys- 
tem features circuitry that 
limits distortion at high vol- 
ume — but also boosts the 
bass at low volume to keep 
the sound full anti rich. 

After driving an '86 Conti- 
nental, I can report that the 
Ford JBL system numbers 
among the best Fve heard. 

Bass performance — al- 
ways a challenge in a car 
sound system — is reck solid 
and deep- True to the compa- 



ny's claim r the bass doesn't 
disappear at low r volume lev- 
els. Regaivlless of volume 
sotting, the system accu- 
rately delivers the rumble of 
a symphony's kettle drums, 
and remains accurate when 
you crank it up to belt put 
some hard-driving rock. In 
the cranked-up state you'll 
feel the sound as well a a hear 
it. and your pants Jog will 
occasionally flutter as the 
door-mounted woofer pumps 
away; What h s impressive, 
too, is that little bass perfor- 
mance is lost when you listen 
to the front speakers only. 
The system's treble perfor- 
mance is superb no matter 
what the front-to-rear 
speaker settings. 

As for using the system, 
there’s nothing terribly 
wrong about the front-panel 
layout, but there's certainly 
room for improvement. 

On the plus side, Ford re- 
frained from crowding the 
unit's front panel with too 
many tiny buttons., And 
wisely, the company stuck 
with a conventional rotary 
volume knob rather than the 
annoying electronic-push- 
button volume controls of- 
fered on so many high-priced 
aftermarket units. 

Trouble is, the volume 
knob is much ton small, and 
too far to the center. To my 
mind (and hands) the volume 
control should be the most 
prominent control on a car 
radio, and located on the far 
left — nearest the driver. But 
on the Ford unit the 
scan/AM- FM selector is the 
largest knob and sits right 
where you'd expect to find 
the volume control. Swap 
those two controls in both 
size anti location and things 
would be fine. 

Among other complaints > 
the digital display for station 
identification is too small, 
and the aforementioned 
scan/AM-FM selector knob 
gets in the way of the four 
station-preset pushbuttons. 
The entire unit could be bet- 
ter illuminated at night. 

Fortunately; these gripes 
don’t affect the system's 
sound one bit. And while I 
admire well-placed controls 
on car stereo gear^ I'd gladly 
make do with some inconve- 









Control layout could be improved 1 on feature- 1 a den head unit. 
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nienee for the autosmind quality thai 
Pnrd and JBL deliver in sound. 

Back-seat rumble 

Gut-thumping bas* is what separates a 
merely pood car stereo system from a 
great one, and the way to get it is with 
plenty of power driving woofers housed 
in a properly designed enclosure. 

You can obtain decent bass by flush- 
mounting the woofers in your cars rear 
deck and using the trunk as an enclo- 
sure, but such an arrangement will 
never deliver optimum bass. And what 
about cars such as hatchbacks that 
don't have a trunk, or for that matter 
pickup truck* and vans? 

Jfymi own a Lrunkless vehicle, help is 
on the way. In fact, there are several 
fully enclosed speaker systems de- 
signed specifically for installation in 
trucks „ vans and hatchback cars. 




Pyle's FZDQ Pounder Nts In hatchbacks or 
behind truck seats to provide solid bass. 

These systems, if mated with high- 
quality, high-powered amplifiers, can 
deliver sound that will rival some cus- 
tom-designed enclosures that easily 
cost upward of $5tH) just to build, let 
alone install. The beauty of the factory- 
built speaker boxes is that in most rases 
you can easily install them yourself. 

Manufacturers offering speaker box- 
es for minkless cars include Becker, 
MTX, Philips, Pyle and Stillwater De- 
signs, arc 1 -piece, full-range sys- 
tems — that is. a Single enclosure houses 
bass woofers and treble tweeters, so no 
other speakers need he installed. 

Typical of the full range product is 
Pyle’s Pounder, model P2GO. At a retail 
price of $211*0, it has all the makings of a 
killer sound system. 

Housed inside the enclosure is a pair 
official. woofers and a 10-in, passive 
radiator, which augments the bass in- 




Phjripj SOQ houses 

mo woofers, midrongers 
and tweeters plus a bass radiator, 



formation delivered by the two woof- 

i -is, A pair of dome tweeters handles 
treble frequencies. PyU* claims that the 
Pi'-mder can tolerate lip Lo InW watts 
fjcr channel of amplifier po wer. Yet the 
System, according to its specifications, 
should lie Liver solid sou nil from less 
horsepower. leL's say in Lhe rVl In 70 
w ai ts ■ | jer ■ chan ned range. 

Philips, too, offers easy-tu- install 
speaker systems for trucks and hatch- 
bucks. Tlie S 111, pail of the coim 
pauy's Sound Series 2 fmhj 3ine + is de- 
signed tn fit int-i thr area behind Lite 
seat of a mini pickup truck or van. 
without restricting front *seai move- 



ment. It can be used alone, as iPs a full- 

nmgo system. 

The wedge-shaped S- tO has i he same 
speaker battery as Pyle's, but adds a 
pair csf Bin, midrange drivers- It abts 
includes a carrying handle for use out- 
side the vehicle. Tltis should add some 
fireworks to your I ndepeiidei^ce Pay 
barbecue or picnic! 

Late news 

Video Compact Discs are coming. Late 
next year, youll seet'] b with about si* 
minutes ■ if moving pictures and digital 
sound— and players with the TV output 
jacks lacking on today's players . W 



r 
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Out here’s where you find Redvwx *J snuff Made exclusively 
from I >;i] k Fire tobacco, fi x’ aqMst. rich taste. With freshness 
and Aim tr protect ed in a plastic cari>v ^ — »■ 

Next linie'mirre heading nut k Kiking 
ti >r I Linkers, make ii Redwc x kI and v< m. ; 7 p“ 

A rich, dark fire tobacco for less. 
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BY RON SGB1LIA 



HJ rei graphJu for IBM come 
from Quadram's 1 
[left] and color ... — — . 



Color and legibility 
for PCs , — 



U sers of the IBM Person- 
al Computer and compa- 
tibles have long dreamt of 
being able to combine a 
sharp display for textual 
work and for high-resolution 
color graphics — at] using a 
single video display adapter 
and monitor. 

Rut when IBM introduced 
its PC hack in ’81, color 
graphics still .smacked of— 
perish the though* — video 
games. So IBM gave you a 
choice. You could buy the PC 
with its monochrome video 
display and get superb* 
easy-on-the-eyes, high reso- 
lution text — without graph- 
ics. Or, you could opt for 
IBM"e Color-Graphics adapt- 
er and PC Color Display. 

The latter route gave you 
color graphics at a medium 
resolution of 320 x 200 pixels 
(the dots that constitute the 
screen image), nr sharper 
monochrome graphics at G40 
x 30ft dots. Text with the 
Color ■Graphics Adapter and 
Color Display was accept- 
able, but definitely not kind 
to the eyes during tong ses- 



sions at the keyboard. 

Initial buyers went heavi- 
ly for the monochrome adap- 
ter, -'display combo. But inter- 
est in graphics gradually 
began to escalate. Enter an 
enterprising California com- 
pany called Hercules Com- 
puter Technology. 

The company, via its Her- 
cules Graphics Card* offered 
a way of producing hi -res 
graphics (720 x 34$ pixel res- 
olution) on the standard IBM 
monochrome display— with- 
out sacrificing high -resolu- 
tion text. There was a hitch, 
though. Software applica- 
tions needed “drivers" (spe- 
cial short *setup” programs) 
to use the Hercules display 
board. Many popular pro- 
grama (about 75) now- pro- 
vide drivers for the board 
but PC users might encoun- 
ter some that don't. 

IBM sought to remedy the 
display /adapter dilemma 

with its Enhanced Graphics 
Adapter- Coupled with 
IB M's new Enhanced Color 
Display, this multipurpose 
video board delivered the 



best of both worlds — high 
resolution for both text and 
color graphics 
With the EGA video 
board/monitor duo you get 
640 x 350 dots for both color 
graphics and text, plus com- 
patibility wdth most, software 
wTitten for IBM's earlier Co- 
lor/Graphics adapter and 
Monochrome Adapter 
There remain a couple of 
problems with IBM's an- 
swer, however: Not all soft- 
ware written for The Color/ 
Graphics Adapter (CGA) 
runs on the EGA, and the 
price lag for adapter and 
monitor is steep — over $1700 
w r ith a full complement of 
video RAM on the board 
What IBM introduces, 
other companies emulate 
and sometimes improve. One 
example of this IBM-and- 
more philosophy is Qua- 
drants EGA + , which packs 
In additional video memory, 
offers greater compatibility 
with other graphics software 
and incorporates an addi- 
tional important software 
emulation mode that IBM 
doesn't. At $595, it cost* 
about 49 percent less than 
IBM's EGA with the same 
356 kilobytes of video RAM, 
Just listing the Quad 
EGA + 's abilities is complex. 
It supports three different 
monitor types: the- IBM En- 
hanced Graphics Display t 
IBM Color Display and IBM 
Monochrome Display. 

In its EGA emulation 
mode the board can display 



monochrome graphics and 
text at 640 x 350 resolution 
on the IBM monochrome 
monitor: 640 x 200 and 320 x 
200 graphics (with 16 colors) 
on the IBM Color Display; 
640 x 359 pixel 16-color 
graphics and 8 x 14 pixel text 
characters (very dose to the 
regular monochrome board/ 
monitor's 9 x 14) on the IBM 
Enhanced Color Display, 

In its CGA mode the Qua- 
dram board runs virtually all 
software written for the Co- 
lor/Graphics Adapter, on ei- 
ther a regular IBM (or com- 
patible) color display or the 
Enhanced Color Display. 
Moreover* unlike IBM's own 
hoard, Quad rams video 
adaptor inrludos Hercules 
emulation to provide 720 x 
34$ monochrome graphics 
and hi res text on the IBM 
monochrome CRT. 

Also new to the market is 
another product promising 
high-quality graphics for the 
IBM PC community. 

NEC's new JC-1401P3A 
“MultiSync" color monitor Is 
a high-resolution CRT that 
automatically adjusts its 
scanning frequencies— from 
15.75 kilohertz ail the way up 
to 35 kiloherta— to the 
graphics boards feeding its 
signals, As a result r the 
MultiSync boasts compati- 
bility with all of IBM's cur- 
rent graphics boards and 
adapters. The MultJSync 
coat* $800 — $50 less than 
IBM's Enhanced Color Dis- 
play. m 




NECt Muiosync monitor varies scanning for arr ISM frequencies. 
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How People With common 
Interests find An Interesting 

Common Ground. 



Presenting CompuServe Forums. 
Where people from all over get 
together, without even leaving 
home. 

Now thanks ho CompuServe 
Fomins, computer owners are sharing 
common interests by talking to eadi other 
through their computer keyboards. Soft- 
ware users, computer enthusiasts, ham 
operators . trench cooks ; fire fighters, 
science Get ion lovers and other special 
interest groups are already in touch, 
online 

Because when you subscribe to 
CompuServe H you're able to reach people 
who want to taJk about the things you da 
As many people as you like. For as long 
as you lake. Whenever you wish. 

Join a conversation already in 



progress or start one on your own. Ask 
questions. And get answers. 

All it lakes is a modem, most any 
personal computer and CompuServe. 

Forum members acix?M the country 
are as close as a local phone call. 

You can go online with jusl a local 
call in most major metropolitan areas. And 
normal usage fees for weekday nights and 
weekends are just IOC a minute 

Of special interest to all Forum 
participants is software that ^ FREE 
for the taking. 

Public domain software. For all 
sorts of activities, from games to business 
programs. And its just as easy to copy a 
piece of software as it is to participate in 
a Forum. 



Become a CompuServe subscriber and 
get a 125 Usage Credit to start you off. 

Becoming a subscriber is as easy as 
contacting your local computer deafer. Or 
you can call us and order direct. Suggested 
retail price is $39.95. 

And if you'd want more information 
about CompuServe, we! be happy to send 
you a free brochure. Because with all that 
CompuServe offers— we think it’s in your 
best interest. 

CompuServe 

Inflorniaiksn 5erviO0& FO Bo-* 2D£1£. 

5000 Wingflom Ce^ra B*wd. CdiUmbus Qh 43220 

800-640.8199 

In Oho caH 6l4-4iF-€ao? 
a/i Hlfl Bbc* Company 





We’ll pay you to take 
the most exciting classes anywhere* 



\bu T lJ learn electronics, avionics, aircraft 
maintenance, health care sciences, man- 
agement or logistics— the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You’ll get hands-on experience with the 
latest equipment, and we’ll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 



Whatever your goals, the Air Force will 
equip you with the skills to get where you 
want to be. 

If you're looking seriously into your 
future, Aim High to a future in the Air Force. 
Visit vour Air Force recruiter today or call 
toll-free 1 -800-4 23-USAF 
(in California 
1-800-232-USAF), 




■ PH np. 




BY WADE HOYT 



Chrysler's on a roll 




Plymouth Sundance CQnwrtl&le Is the best looking Chryiter f^gtop 



I Vh not easy to be all things 
to all people with only two 
chassis to build on. but 
Chrysler does a dam good 
job of it. During the next 14 
months, Chrysler will intro- 
duce nine new models or ma- 
jor facelifts. No sooner were 
the new P ears shown to the 
press than Chrysler unveiled 
a Sundance convertible “con- 
cept car” (above). Featuring 
aerodynamic (lush head- 
lights, air dams and spoilers, 
the red and silver show car 
has a slick convertible tup 
that stow s out of sight under 
a body-color fiberglass ton- 
neau cover. While there are 
no plans to produce it yet, 
the Sundance ragtop is prac- 
tical enough to put into pro- 
duction nest year. And it's 
miles better looking than 
Chryskr h s other drop tops! 
The Dodge Caravan and 



Plymouth Voyager minivans 
have always been favorites 
around here, and Chrysler 
ha?, steadily improved them 
since iheir ’HJ introduction. 
Their only drawback* art* a 
lack of rear-seat legtwm and 
luggage space, A long- 
w p hee!ha*e option will add 
some 14 1 /-: in, to the T-wag- 
on*, allowing them to carry 4 
by 8-ft. sheets of plywood 
inside, with the hatch closed, 
when the rear seats are re- 
moved. 

The bad news is that I he 
exciting Omni GLH and Tur- 
bo will be dropped to make 
room on the assembly Ime 
for the import-fighting 45499 
Omni and Horizon America 
strippers. The last GOG 
GLH* whll go to Carroll Shel- 
by in California for conver- 
sion to 175-hp intercuoled 
GLH-S pocket rockets. 




Stretch T wagon may be the longest Mttle m Inlvan In the world. 




Food van is the first OEM propane vehicle built In the U«£, 



It's a gas! 

What's 13 ft. long. 7 ft. tall, 
has a Chrysler engine, runs 
on propane gas and offers 
such unique options as fresh- 
water holding Lank*, a dou- 
ble sink, refrigerator, mag 
wheels, a beverage dispens- 
er, p.a. system and a digital 
billboard? It's the Enter- 
prise commercial van. 

Built aroilncl a converted 
Chrysler 2.2-liter Four, the 
little roach coach ha* just 
one fuel lank for locomotion, 
cooking and refrigeration. 
It’s about $20,000 from the 
London Group of Beverly 
Hill*, Calif. 



Alky problem 

Just when gasoline prices 
are going down all over the 
world, they're going up in 
Brazil, thank* to a tax aimed 
at keeping gasoline prices 
higher than ethanol. Ten 
years ago Brazil started a 
program to encourage the 
use a f alcohol fuel made from 
sugar cane. Today, 90 per- 
cent of the new cars in Brazil 
run <m ethanol But the price 
of that fuel has zoomed Lo$37 
a baiTol, about three times 
Lhe cost of gasoline. 

The government may lose 
42 billion this year selling 
ethanol at a loss. 




LCD dasli combines graphic perspective and digital readouts. 



Star Wars dash 

West liermany's VDO in- 
strumeiit company has uut- 
gimmicked even the Japa- 
nese with this protoiyiH for 
a graphic instrument panel. 
Fuel level, engine rpm and 
coolant temperature are 
shown a* bar graphs on a "d- 
D terrain ramp/' The bars 
travel sideways along a "val- 
ley flour. M As they approach 
danger levels, they climb a 
“canyon walT 1 and easily 
grab the driver's attention. 
Above the “horizon” are dig- 
ital displays. 



ft's not true 

The otrl adage that God pro- 
tects drunks is not one driv- 
ers can depend on. Research 
out of North Carolina Uni- 
versity show's that alcohol 
will do more harm than good 
in a ear crash. The study 
found that alcohol reduces 
the biKly’s resistance to im- 
jract, traumatic shock anti 
hemorrhagic shock. Nut only 
do drinking victims suffer 
more severe injuries in a 
crash, but. they risk greater 
problems immediately after 
the accident, M 
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BOW1 ILL UJ0E 



i-HOOK 



TGlP LEVER 



FLUSH VAlVE 



Homeowners' 
Clinic 



BY NORMAN BECKER, P E 



Slow-flushing toilet 



M y toilet suddenly started 
acting up I either have 
tn hi i>l<l flown the handle for 
three seconds* hofoio it 
flushes nr snap it stilly quick 
to flush, I pilfer to do it the 
Way eve 17 one else does — just 
flush. What can i do 1 : 

c;_ tremblay 
ACU 8 UNBT.MA 

There is probably too 
much stark in the lift rhaui. 
W'Trew yon flip the handle, 
the rubber /tapper lifts only 
slightly off the flush mire 
Xml. The. pressure of the rcfl- 
teron the flapper carmen U to 
iv ±eot m the flush valve, 
stopping nw ter flow. 

Bit holding the. handle for 
three sere. nets, you are hold- 
ing the flapper off the valve 
neat so that the urater trill 
flow inti) the hotel. The water 



rushing patit the flapper 
holds it up title r you release, 
the handle. If also flushes 
when you snap the handle 
quickly Iwrauxe the jerky ac- 
tion forces the flapper up to n 
point where miter flawing 
into the flush valve hold* the 
flapper open. 

There are several causes 
for n alack lift chain. The 
chain may be slightly rust- 
ed, the hook connecting the 
chain to the trip lever may 
ha ?¥■ stretched or the flapper 
may he detcrioniling. 

Regardless of the cause, 
the correction is simple: 
eliminate the excessive slack 
in. the chain. Do this by mov- 
ing the chain hook to a differ- 
ent hole on the trip lever or 
tv placing the lift, chain. Re- 
place the flapper if it shows 
excessive wear. 



Roof 

condensation 

J own a fine M home built 
about 1 '925, with a cypres* 
shingle roof installed on 1 x4- 
in, wood strij)s T 8 in. on cen- 
ter. The attic ha* no ventila- 
tion or insulation. 

1 would like tn install a 
painted sh^ctm^tat roof over 
the wood strips. My concern 
i* mndensatioo on the bottom 
of the sheetmetal. What do 
you suggest? 

CHAftLES R. DOUCETTE 
VINTON, LA 

Providing ventilation mid 
a vapor barrier in the attic 
will control the moisture 
buildup dud resulting attic 
condensation. 

You should also insulate 
the attic. Even though your 
house is located in a warm 
climate, insulation is cost- 
effective and mil help make 
the house more comfortable. 

During the summer, its 
possible for the attic tem- 
perature to reach as high os 
V*(F F. Attic insulation and 
ventilation kelps reduce the 
heat load on the ceilings of 
the rooms ftefoii 1 . It aiso 
helps reduce air-condition- 
ing costs . 

Check with your local util- 
ity company to determine 
the recommended amount of 
insulation for your attic , It 
is more practical to install 
insulation bolts with on at- 
tached vapor barrier rather 
than use a sepmv.te vapor 
barrier. Place the bails on 
the attic floor betiveen the 
joists with the mpor barrier 
facing toward the rooms be- 
low. 

Foil should also use at 
least tico vent, openings to 
allow for air movement. In- 
stalling ivatertight vents in 
the sheetmetal roof may fre 
difficulty so your best bet 
would probably be to use ga- 
ble cents. A combination of 
gable, and soffit vents mmld 
■ be even more effective. 

Since there mil be a vapor 
barrier tn the attic, the size 
uf the rent openings can be. 
less than it. mould be without 
n i\ipor barrier. Remember, 
the vent's effective area is 
less than its actual opening. 
Screens or louvers can re- 
duce airflow through ql vent 
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INLET 

VALVt 



HANDLE 



FLOAT QAt.t 



□FT CHAIN 1 



flUBBER FLAPFER 



Exceu sJack Tn the lift chain, a worn flapper waive of a stretched S- 
hpok can rauw poot flushing action In a toilet. 



by as much as 50 percent, 
The effective vent area 
should be at least 11300 of the 
attic floor are.a. 

Faulty seals cause 
foggy panes 

T had large insulated glass 
sliding doors installed three 
years ago in my Florida 
home. For the first two year* 
after they were installed, we 
dosed up the house during 
the summer and vacationed 
elsewhere. 

However, last year we 
lived in it during the summer 
months anti cooled the house 
with central air conditioning. 
Recently, we noticed that, the 
seal* were broken on the insu- 
lated gLass and moisture col- 
lected between the panes, 
ma king them foggy and dirty, 

Iajpcs] glass companies ree- 
ommend that I replace the 
panes, which would be very 
costly since they an? approxi- 
mately 4 x 7 ft, I would be 
very pleaded if you could tail 
me how to go about reseating 
and reusing the existing 
glass, if possible, 

G-M. HILLENRRANP 
ROCKLEPGE. FI. . 

Since your sliding doors 
are only three years old p you 
should contact their manu- 
facturer. Mast quality man- 
ufacturers here a warranty 
against product failure re- 
sulting from a faulty seal. 
They wilt replace a patm at 
no cost for the first five years 
after installation and at a 
prorated cost for the next five 
years. 

Repairing a faulty seal is 
very involved and is not a 
do'it'ifoitrxelf pmject. The 
chances of someone other i 
thtut o professiotuil doing 
this correctly are slim. The 
process is explained in 
greater detail in the Novem- 
ber *8& Hom?EH*wners N Clinic 
item, “Foggy Thermal 
Panes + " page 12. Wi 



, An ytw ktltV fl rstr mV rtr 

. rrpair pFvhtxmf Strr*4 H in i- 

. trtt k Clinic. Cvpnier Mechanic*. 2ii 
Wert SXk SL, ti-etr Tar*, AT JttflP. 

\ Lfttmt catmol &f artsuvnad Mr'ird- 
! mU#, A#f nf irtf&ttti 

lV dtkcK # W rw tAf c&fiiwtn. Fat 
more A&ntf-rrpirr nttd Kfai^lfftaarr 
kelp, grt CM 'j Carr &nid* r 
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Save Gas , Save Engine with “POLY” 



The following introduces one of the 
most full} 1 tested and proven gas saving, 
friction -reducing engine treatments ever 
to reach the marketl 

Tli* Sacral Is “Poff 

fck Pnly v is short for polytetrafluoree^ 
(TFE) t the slipperiest substance known to 
man. {1981 Guine&s Book of World Rec- 
ords). Fetrolon Corporation, makers of 
Slick 50 r invented a way to permanently bind 
ihis slippery chemical to your engine with 
one treat merit P Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to Iasi longer . . . plus it reduces 
metal wear defraying costly overhauls. 

Years of Testing and Use 
Hava Proved Jt TVue! 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road: 
The Mancfr/Aprjl 1982 f p_ 35 issue of 
“Consumer Digest* 1 magazine stated, 

1 'Slick 50 does reduce engine heal and ordi- 
nary wear, and our informal tests indicate 
that it wilt improve gas mileage by about 
2 or 3 mites per gallon.’ 1 
One of the country's most respected re- 
search institutes reported applying a power- 
ful ultrasonic cleaning process to a Slick 50 
(mated engine and were surprised at its per- 
manence. H+ We actually expected the Petra- 
Ion Slick 50 TFE Resin coating to also be 
removed, but later found it was still there" 
“Dune Buggies & Hot VWs" magazine 
April] 983 i sguej record* th e results of thei r 
one year testing of Slick 50. 411 Wc can indeed 
say scientifically that Slick 50 docs work, 
and that it docs reduce engine wear! . . . for 
the price of one treatment w hen compared 
to engine rebuild, we feel that you'd be 
money ahead using Slick 50.’' 

The Federal Aviation Ad minfetratinn has 
fully accepted a similar product for aircraft— 
Slick 50 Aircraft Piston Engine Treatment 
(F.A.R. #33.49). This FA A endurance test 
simulated 1400 hours of engine use. 

The senior engineering researcher at a 
leading southern California university 
stated, “Slick 50 docs increase horsepower 
and decreases fuel consumption in tests 
done at the university;* 

The Space Sh utile Columbia uses the 
chemical "poly" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand ihc heat and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
test overseen by the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television. Three cars with 75,000 
to !29 j 0Q0 miles on them were treated with 
Slick 50. Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the oil plug* for about a half hour. The 
water temperature never rase and the en- 
gines sustained no apparent damage. 




There isnT room here to tell you about 
the dozens of other tests proving that Slick 
50 is everything wc say. However, if you're 
still skeptical , send $2 .00 to cover printing 
and postage costs, and well send you de- 
tailed test results plus actual letters from 
users who report how slick 50 saved their 
engines and saved them money! 

It 1 * Easy to Ttoat Your Engine 

A few minutes before oil and filter chants, 
add the engine flush you gel free with each 
order to clean out the engine. Let the engine 
idle for 5 minutes. Then drain the oil, change 
the filter and add the proper amount of oil, 
less one quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave ilinihe crank- 
case for ai least 3 1 000 miles. As the engine 
operates, the oil carries the “poly” between 
the parts where it is burnished inlo the pores 
of the mend . 

Only On* Tr**trtt*Fit N*c**S«ry 

It p s permanent, so you do it only once, 
not each time you change oil. One quart of 
Slick 50 will l neat ail standard 4, 6 and 
8-cylinder gasoline and diesel engines. 

Works with Most Otis 

Slick 50 will wurk with all petroleum 
based oils and all synthetics compatible with 
petroleum based oils with the exception of 
graphite oil*. However, once an engine is 
treated, you can go back to a graphite type 
if desired. 

4 Ways Slick SB Saves You Money 

\bur actual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter w hat you r cond it ions , SI ick 50 ca n : 

1. increase mileage 

2. Increase horsepower (small economy 
cars and large RV*s really need this) 



3 . Reduce operati ng temperatures , thus in- 
creasing the lubrication and life of the 
oil and engine 

4. Minimize or eliminate cosily overhauls 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation ears 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for Iras then the cost of two 
tanks of gas. 

Slick SB Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manu factu ref’s engine warranty re- 
quirement*. In addition, this oil carries an 
American Petroleum Institute service classi- 
fication SF-CC-CD. 

Tharefe No Risk with 
Our Monty Back Guarantes 

Use Slick 50 for 3000 miles. If you don’t 
notice an improvement in engine perform- 
ance, return your invoice with a short note 
telling why, for a prompt full refund — no 
questions asked . 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity lo make handsome 
profits. Having such solid lest results from 
major institutions make Slick 50 easier eo 
sell than many other products. Free dealer- 
ship information is sent upon request. 

Free engine flush sent with each order 
Free shipping with orders of 2 or more- 

For purchase or further information 
call toll-free l4S0tM25-8624 N ext. 7 (In 
Colorado call 1-3*3-7624385) or send to t 
Progressive Energy Corp,, 3148 South 
\brk Street* Dept. PM7KS. Englewood. 
Colorado 8011(1 



Yss, l warn te improve my car's performance 
and save my engine — rosti me risk free 

□ One Slick 50 at $39,35 + $4.00 Shipping 
and handling. 

I Give me free shipping and handling for my 
order of 2 or more al $39.95 each. 

□ Check □ C.O.D. □ Vteaf MasterCard 

Card * 

Exp. Dale 

Name 

Address 

fGrre street address if posstbfo for UPS 



Cily Slate Zip , 




Progressive Energy Corporation 



3148 South YtofMPM766. Englewood, CO 80110 
TOLL FREE >-300-525-0624, In Co 303-7SM385 
■ 1955 f’.ogiWBii'e Enenjj Coup. 



Inside Detroit 




GM pickups muscle up 




F ull-size ChevrolebGMC 
pickups and related utili- 
ty vehicle* will be complete- 
ly rude signed for IflRT. but 

the new models will not be 
ready for sale untit early 
next year. Given GM’s expe- 
rience in recent years with 
the delays in starting up a 
new vehicle, the company is 
taking a phase-in approach 
to introducing the standard 
pickups. GM plans to contin- 
ue building the current 
truck?, while cranking up 
production for l he new mod- 
els. That wid ensure a good 
supply of GM pickups during 
the changeover. 

Visible changes in the new 
eab styling include a sloping 



hoodline* narrower fender 
fronts and doors that wrap 
up into the roof. 

The big news ie in the 

braking system. GM will of- 
fer an antilock brake setup 
for the rear wheels that will 
cure one of the pickup 
truck's major problems: 
Rear brakes have a strong 
tendency to lock when the 
cargo box is empty h especial- 
ly on slippery roads. With 
the antilock system, the rear 
wheels continue to turn 
while braking, thus allowing 
the trucks to stop under con- 
trol At the same time, there 
is no loss of broking power 
when the cargo box is loaded 
to the limit. 



Ford trucks 

Ford's F-JiiO scries main- 
tains a husky look in the 
revamped Styling of the 10® 7 
fuiksize pickup (right) 
through larger, flush head- 
lights. high peaked fenders 
and a broad, level hnodline. 
Thc cleaner look makes them 



look all new, but they won't 
be as extensively revised as 
GM's *87 pickups. The in- 
strument panels are differ- 
ent, and Ford will have anti- 
lock braking for the rear 
wheels. Diesels, YHs p inline 
Sixes and a full selection of 
chassis will be continued. 



Corvette flats 

Chevy’s 1987 sports car will 
have a unique low-ti re-pres- 
sure warning system that 
alerts the driver to a poten- 
tial flat. When air pressure 
in any one of the Corvette's 
four tires falls below a cer- 
tain level — say when there's 
a slow leak— a light on the 
instrument panel warns the 
driver, Inside each wheel is a 
small sensor module that sig- 
nals a radio receiver under 
the dash to set off the warn- 
ing. The system is optional 
on 1987 models, offered as a 
way to protect the life of the 
pricey Hb gatorhack H tires. 

No more diesels 

Chevrolet will quietly drop 
the Isuzu 4 -cylinder 1 11-cil. - 
in, diesel engine From its 
lineup in 1987, leaving GM 
without an oil burner in any 
of its cars. Chalk it up not 
only to lower gas prices and 
customer disinterest in the 
gas savings* but to slow and 
smelly diesels. 

Electric power 
taking over 

Maybe the battery-driven 
engine will never be a suc- 
cess in a production car, but 
electric power will quickly 
make inroads on other car 
systems. Electric steering 
ftyfiteins are already in the 
works and will show up in 
Chrysler ears and others by 
this time next year. 

Chrysler and Chevy alto 
have an electric speedom- 
eter set for some 1987 mod- 
els that does away with the 
speeducable, and in its place 
uses a small wiring harness. 



Chrysler claims the electric 
version is easier to install in 
cars, ts more accurate, and is 
easier to service because all 
the working parts fit neatly 
in a module inside the instru- 
ment cluster. 

Electronic control of 
transmissions is already 
here on some cars, and will 
spread widely to GM designs 
in the next 18 months. Welt 
also see wider use of small 
electric motors in seats and 
windows because now super 
magnets allow motors to be 
built in smaller sizes, but 
with more power. 

Fords domestic 
changes 

Capri will be [Implied along 
with the turbocharged 4*cyt- 
Ender KVO Mustang, while 
Tempo and Topaz will offer a 
4-whw!-drive option in the 
1987 model lineup. Insiders 
point out that Capri will aeon 
be replaced by another 
sporty car based on the Maz- 
da 626 design. By firopping 
the Capri now, Ford is pre- 
paring for that switch - 

As for the KVO termina- 
tion, the move makes sense 
in Eight of the lower price and 
better performance of the 
V8 Mustang GT. The two 
models just could not exist 
profitably side by side in the 
same nhowroom. Only 2.^00 
SVOs were sold last year. 

Look for lots of smoke and 
little fire in Ford's plan tn 
ballyhoo the 4- wheel- drive 
Terri po-Topaz. Sales of 4- 
wheel-d rives should only be 
a small fraction of the total 
compacts produced. 

{Ptnaur hint to pti$? sfi) 




Ford's 87 pickups feature flush headlights and AES brakes, too. 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
injury. Premature Birth, And Low Birth Weight. 
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The definitive 
of America’s greatest 




FIRST AMERICAN IN SPACE 
Alan Shfpard be co rives the first American in vpace 
«hen his Mercury 3 spacecraft bla-sEs off ftom 
Cape Canaveral in l%l . 



FIRST AMERICAN IN ORBIT 
JoFin Glenn cdcc l-e-ft She earth Ltirce times 
in hr- Mercury 6 capsule. 



Fim AMERICAN SPACE WALK 
Asirutiiiit Ed Whiw leaved Gemini 4 
Eo walk in space for 21 minutes. 



From The National Space Institute, Washington, D.C. — 

The Official American Space Flight Silver Anniversary Medals 
Minted in solid sterling silver to last through the ages. 



Issued in limited edition. 
Advance subscription deadline: 
August i/p 1986. 



IT HAS BEEN TWENTY FIVE YEARS 
since it young Astronaut named Alan 
B. Shepard lifted off in his Mercury 3 
spacecraft to become the first 
American ever to venture into 
outer space. 

That historic flight heralded the 
beginning of an era of unparalleled 
achievement. An age in which 
America led the way in the 
exploration of man's final frontier. 

Thun it is both filling and proper 
that The National 1 Space Instil Lite in 
Washington, D C., will issue a special 



commemorative tribute to mark this 
historic occasion. 

A permanent record for 
future generations 

The Official American Space Flight 
Silver Anniversary Medals will Serve a 
two-foEd purpose, First, to honor our 
nation's major achievements in space. 
Second, to provide a way for all 
Americans to preserve a definitive 
record of these accomplishments . „ , 
for our lifetime and for future 
generations, 

Appropriately, there will be 25 
medals. Each will portray one of the 
most important and memorable 
moments in this inspiring saga. 

John Glenn's orbit of the earth in 
]%2. The first American space walk. 



Apollo 8— (he first flight to Ehe moon, 
Neil Armstrong's "gianl leap For 
mankind, 1 * The first manned Skylab, 
Sally Ride’s epic journey as our first 
woman in space. All these — and 
many more. 

Each moment recaptured 
just as you remember it 

To produce these official space 
medals. The National Space Institute 
has appointed The Franklin Mint, Ihe 
world’s largest private mint. Working 
from official photographs and 
documents, the Mint's sculptors, 
engravers and master craftsmen will 
recapture each dramatic moment just 
as it happened and just as many 
Americans recall it — with ihe utmost 
attention to accuracy and detail. 
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25-year record 
achievements in space. 




FIRST ORBITAL DOCKING 
Gcfmni B spacecraft link'* up MKecs&fuilljr 
with an Apena torse* rucke* which had been 
placed in orbit C&Ftkr. 



FIRST MAN ON THE HOW 
Neil ArmsUong latch his "one small step For nan ' 
as he wiTb on <hc surface of the moon. 



FIRST U S. SOVIET SFACE MISSION 
American astronauti and Soviet cosmonauts 
meet in space aa ihe Apollo and Soyuj spac-a-craft 
Sink up high above ifce earill 



tonJsIi ifrir* is actual sias. 



Each medal will then be minted in 
solid sterling silver, with the rich 
Pmef finish m desired by 
collectors — ils sculptured image area 
raised. Frosted and set boldly against 
a mirror-polished background. 

The medals will be issued at the 
convenient rate of one each month. 
The official issue price for each 
sterling silver Proof medal is $29.50, 
with a handsome hardbound 
collector's album to be provided to 
I he subscriber at no additional charge. 
Specially written reference folders, 
and a signed Certificate of 
Authenticity, will also be supplied. 

A collection to treasure 

The collection is being issued in a 
single limited edition, permanently 
festricEed to the precise numbered' 
valid subscriptions entered by the end 
of this twenty-fifth anniversary year. 
At ihal time, the subscription rolls 
will be closed, and this historic 
collection will never be made 
available again. 

Whether you have an i merest in 
space exploration . . . enjoy [he idea 



of owning an official commemoration 
of an historically significant event . , . 
seek to acquire an outstanding series 
in precious melal ... or simply take 
great pride in our history — this is a 
collection you will treasure. 

To subscribe, mail the 
accompanying application ro The 
Franklin Mint, Franklin Center, 
Pennsylvania I909L by August 3 1st. 
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THE OFFICIAL 
AMERICAN SPACE FLJCpHT 
SILVER ANNIVERSARY MEDALS 

At/rtmre substriplton deadline 
August 31, im. 

The Franklin Mint 
Franklin Center, Pennsylvania 19091 
Please enter any subscription for this 
historic collect ion. consisting of 25 solid 
sterling silver Pnmf medals to be sent at 
the rate of one each month. 

I need send no payment now. Please 
hill me $29.50* for each medal in ad- 
vance of its shipment. My hardbound 
display album will he provided at no ad- 
ditional charge. t _ r , , , j 

VLrl m’l fliltt JiVi'T I'lLT uw 
5t. few shipping ijnJ I'lijndV rL 1 



Signal Lire 

Mr 
M r.H . 

Miss 
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Address 
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INSIDE DETROIT 

CConfimted (mm pugg 22) 

T-BIrd turbo faster 

The high-performance 1 987 Ford per- 
sonal luxury coupe will get even faster 
with the addition of an intercooler to 
the turbocharging system. Estimate 15 
to 20 percent more power, or enough to 
leave no question that the 4-cylinder 
Turbo model will outperform the low- 
output V8 offered in this ear, 

AMCsRZI 

American Motors is not finished in the 
sedan business, despile reports that it 
will concent rate mostly on the Jeep line 

in the future. Planned for 1987 is a 
compact sedan, the Renault 23. This 4- 
cy] inder, frontal ri ve H med ium -j ice 
mode I will be imported from France, 
not built here. In addition, AMC has 
plans to build an Alliance replacement 
at a rnnudian plant within two years. 

High-tech glass 

Ford plans to build more window glass 
of innovative design. For one, heated 
windshields like tbuse mi Taurus and 
Sable will -spread to more cars In the 
Ford lineup in coming years. This de- 
sign is faster and more efficient in 
cleaning off Trust than blown hot air. If 
the ductwork Ejfthc Lraditioual delVust- 



er can be removed from the car r the 
cost difference might be a wash. 

Forth which makes its own car glass, 
is also getting ready to bring out glass 
that has metal or plastic trim bonded to 
its surface. This technique gets rid of 
lack-on body sealers that are difficult to 
install and can easily pull aw ay from the 
doorframe. In addition. Ford glass will 
show up on Japanese vehicles huik in 
this country. Mazda will have Ford 
glass on its U,S. -built vehicle, while 
Nissan already uses Ford windshields 
in its American-built pickup truck. 

P I as t lea rs 

^Hoods, deckliris and fenders of plastic 
art 1 in demand at Ford, Whole plastic 
cars (bodies) are coming; mo." That's 
the prediction of a Ford vice president 
who, while not revealing a timetable, 
confirms that GM is not alone in devel- 
oping plastic body panels. 

Ford will move into plastic more 
gradually, almost el part at a Lime, with 
hoods and dock I id* first because they 
lire the easiest to make, "We like the 
:-.lia] is>- we can make with plastic, and 
its ability tu Lake a punch without 
denting," explained the Ford official- 

Chrysler dumpster 

A late change dumps the Lancer 2-door 
and the Laser, ton. Instead, Chrysler 



will have a Le Baron 2-door for 1987. 
Earlier plans to have Dodge share the 
new LeEaran body were scrapped at 
the last minute. The current plan is for 
Dodge to continue to sell the Daytona, 
but Chrysler will drop its Laser twin 
from the lineup . The new LeBaron GTC 
(see r S? Detroit P review > page 98) will 
be built in convertible as well as hard- 
top body styles. 

Chrysler's ultimate 
turbo 

It H s called the Turbo 11, and will be 
offered on the 1987 Dodge Daytona 
Shelby, With an intercooler, the engine 
develops 19 hp more than the current 

Chrysler turbo. Torque is up 17 percent. 

The intercooler is a kind of radiator 
that cools the air going into ihe engine, 
allowing more air, ‘fuel mixture to be 
treked into ihe cylinders al each 
charge. Also, because the charge! is 
cooler, there is less tendency for engine 
knock, so the LLirbo boost can be main- 
tained for a |ong€ L r jieriud at a higher 
pressure without damaging the engine, 

A number of changes were made in 
the engine and chassis to handle ihe 
added output, including bigger half 
shafts, forged crankshaft, stronger pis- 
tons, connecting rods and bearings, 
higher capacity radiator and dual l Lined 
intake manifolds. m 




I NOW SAVE UP TO S15 I 

1 This- coupon is good for S5 (rtf (he prwte o* ft tmih ft lranamrs- | 
I -Bion cooler, an d 9 SI I5pen5i0n 5YH 15m tf <s jnasirTHrffi dSCCiuftl , | 
m otter espires «2 "Si BG? Its all tfi vour n*irs*t U-HftM Cental - 
- L£Mk in ffip WhrSe P^0SU«dflr U-Haui Wnls l^r » FREE HITOi a 
■ GUlOE. HITCH WORLD. Dept PM. PO Box 2?M3. RWtt, ■ 

* W ftfrflSfi . :Tk 1 Ofl* CQuIXrn p*i FlWTHfi I 



More for your money at your U-Haul Center 
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New cars are burl? 
to save gas. So when you low 
you warn added pfdeclicm tor your car 
Here are a few tips to loBow: 

1, THE RIGHT HITCH. 

Hitches differ The wrong one can cause body damage or 
tear out. LhHaul' Hitch Wbr*d ■ provides Ihefrilch to frtyour 
towing needs, using top brands like Draw-Tile and Reese. 
Each haich has a nationwide warranty, good as long as you 
own your tDW vehicle. 

2* A TRANSMISSION COOLER, 

towing with a downsized car causes heal 
build-up in ihe automatic transmission, 

Thai can burn Iho transmission s fluid and 
shorten ils hie. Hilch Vtodd selects and 
kiMlfe a irans mission cooler, tike Hayden, that extends 
(be transmission's rile by releasing theio-mng-eausisd heal. 



m 
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3. A TOWING SUSPENSION. 

A standard suspension is basically made lo carry passen- 
gers. Frequent trailer towing Can reduce the tile ol yduf 
springs and shocks. Niich World installs ait lifts or air shocks 
that give your low vehtefe added Trame support, and 
reduce suspension as id lire wear 








T he quality of a hand-ap- 
plied finish i& directly re- 
lated lu the quality of the 
brush used. Until recently, 
the best brushes were con- 
sidered to be those with Chi- 
na (hog hair) bristles. Then 
came nylon and polyester 
bristles, called filaments, 

A good brush has flagged 
(slightly frayed) bristle tips. 
These hold mar# material 
and leave a smoother finish 
than nonflagged tips. 

Seen from the side, good 
brushes also have bristles 
that are arranged, not cut, tu 
a diiael-shaped tip. This 
works better than a blunt Lip 
when painting up to a line 
and into tight corners. Ar- 
ranged bristles also preserve 
all of the flagged ends, many 
of which are lost in the cut- 
ting process. 

Use a natural brush for oiL 
alkyd-baso paints and clear 
finishes, but not for latex; its 
bristles absorb the water 
base and become limp. How - 
ever, high-quality nylon and 
polyester brushes work well 
with latex, oil -base paints 
and clear finishes. 

Brushes also come in a va- 
riety of shapes — straight, 
slanted or oval profiles — es- 
pecially for specialized tasks 
like painting window' sashes. 
All can work well; it’s a mat- 
ter of personal preference. 

When finished, don't soak 
a brush by standing it on its 
bristles. Instead, hang it in 
solvent. Work out stubborn 
deposits by hand and with a 
brush comb, then comb the 
bristles straight before 
hanging it to dry. Wrap it up 
before storing, W 



A doseup view of various bristles, left to right: 
naturally Ragged hog h*rlr. machine-flagged nylon 
and a low-grade blunt nylon. 



A quatlixy brush, teffc has a ctilsei tip that allows 
more bristles to contact the work than the econo- 
my. blunt tip brush, right 



A good brush will have thick, full groups of bristles 
bound together at the heel- Spread them apart to 
check when buying. 



When cleaning a brush,, free stubborn particles by 
working the solvent Into the base of the bristles 
wfth your fingers. 



Use a brush comb during cleaning and before 
hanging ft up to dry. It separate! brinies for solvent 
access and aligns them for drying. 



A soaking brush will be deformed if It rests on Its 
bristles (rights Sore a hole through Its handle and 
hang It from a rod. 



Minicourse 



BY ROSARIO CAPOTOSTO 



selection and care 



A good selection off brushes for the average homeowner should 
Include, left to right a synthetic 3-In. wall, natural 1 Vi - In . sash, 
natural 2-In. all purpose and synthetic 1 -In. trim. 
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■I 152 k Lowest Price In The USA! 152K 

atari- Computer System Sale 

* Students • Word Processing * Home * Business 




SAVE 
OVER $100 

AN 5 ONLY 

$379« 

SYSTEM 
SALE PRICE 



$379 

srsTim HKiCi; 



LOOK AT ALL YOU GET FOR ONLY 

LIMITED QUANriTIf] 

©Atari I30XE 1 S2K Computer 
©Atari 1050 127K Disk Drive 
©Atari T027 Letter Quality 20 CPS Printer 
Super Atari Word Processer 
Atari BASIC Tutorial Manual 

All can n acting eabSes A T.V. interface included . 

- Monitors sold separelly. T^JiALS 



INDIVIDUAL 

LIST PRICE SALE PRICE 



$249.00 


$134” 


299.00 


159” 


299.00 


159” 


59.95 


49” 


16.95 


7” 


$923.90 


$512.75 



CALL FOR 1027 PRINTER REPLACEMENT OPTIONS 





Other Accessories 


List 


Sato 


Add $9.95 lor 




12" Hi Resolution Green Screen Monitor 


S I 99.00 


S7M5 


Connedipn Cobles 


Hz 


1 3" Hi Resolution Color Monitor 


$399,00 


$134.95 


Add £ IQ for UP 5 



11 3 AT FREE TRIAL. We gwe you 1 5 days la try aut this ATARI COMPUTER SYSTEM 1 1 IP tl doesn't meet your expec rations, |ust -send ii back to us prepaid 
and w* will rpFynd yogr'pu^hajy p riCiH I 90 DAY IMMf DIAIi BE PL A< FME NT WARRANTY It any v* 1h* A1 aR| COMPUTER SYSTEM equlpm«ft» Or 
programs Fail due ho faulty workmanship or material wirhin 90 days ol purchase we will replace ?1 IMMEDIATELY with no servrce charge ! I 

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Express Mail * Programming Knowledge * Technical Support 



Add 12VGD for shipping and handling!! 

Enclose Cashiers Check, Money Ofder or Periomnl th^ck. Allow \4 
days lor dehvery. 2 to 7 days leu ph-cme arderr, I doy express mail-! 
W# occepl Visa and MasleiCard Add $25 il Air Mod C O.D Ort 
phone orders only 



COMPUTER DIRECT 

We Love Our Custom ers 
22292 N. Pepper Rd. r Barrington. III. 60010 

312/382-5050 to order 



COMMODORE 64 
COMPUTER 

(Order Now) 




COMMODORE 64 
SYSTEM SALE 



1 Commodore 64 

1 Com. 1S41 A , 
I Disk Drive g, A 

I 14" Color 
I Monitor 



Plus *30 00 $£H 



(Order Now) 



*457 *129 



•ClZtDlikiTt' eo.* 

1 Paper bock Writer M S 34 .45 
• 10" Comstar 10X Printer (144.00 
+ 13- Color Monitor (1«.« 

CALL BEFORE YOU ORDER 



1 



PLUS FREE Oil Barons 



Advfintur# Program 



ill 



special software coupon 



With t At it3 TlmewOrkt Word writer 

Wordprotettor ftovtogt applied 

* mtt IST1 Disk Drive S354.M 

* Voice Synthesizer (39.13 

* ir Monitor (79.93 

PRICES MA Y BE L0 WEE 




W* pock e SPECIAL SOFTWARE DISCOUNT 
COtfON with awery COMMODdS! 44 
COMFUTiK. OUK DRIVE, PRINTER, or 
MONITOR wtwIIJ Thle coupon eJlaw* you 
t* $ AVI Owe R i Off A ALE P tfCttli 



COMMODORE 14 COMPUTER Hlt*tl 

Tdu jray -only (l 3f.f5 */h *rt you order (he 
pawnrlul E4K CChUMODOflE * i COMPUTER? LESS 
Ihft vg Iua of 'he SPECIAL SOFTWARE DISCOUNT 
COUPON wc pack with yg<«r sarripyler 1 ha I qIIo«is 
i* Save Over (iso off $qHwq *e **rle P 

With Only 1100 □! i-avtngL applied 1 yoiir n(ft 
tt?mpui#r C6lf it (St.fSM 

- C1M DOUBLE SI DIO DISKS 7*' EA. 

G»[ ihesfl 5 r A ' Double S?ded Flippy Di&ki 

f-petfcrtiy designed fgi ih* Commodore SJ0 
Comp '1575 Disk Drivel 100% Certified 
iWffJini Warranty AuT-Gi?iOPi£ IlOP CIlQnir^ 

ti»r hncluded- 1 Bo* of 10 - S9.TO (W «.). 5 

toyei ol Mj ■ (44. 50 [H? r DO.}. 10 Boxes oP IQ 

■iw,ao(7r «.) 

ll i! COLOB MONITOR *144,95 

Tmj pay only SI-19 9J when ytfe flfdar ihi* 13" 
COlOR MDNITQR 1,155- 'he vgSue «i rh* SPECIAL 
SOFTWARE DISCOUNT COUPON w* pock with 
VOm mtihiiOJ rFiar oIIqwj you tg a a v-k- rj-. 1 * r (250 gIF 
iaf I ware b-alr p • t£Rt s- ! I VVilh only Si 00 cl saving's 
«hppl|<ni. yon-F r^r color monaor toil i* anly (49.95. 
(1 ft Colors). 

Q^nllfy 12Q-14Q CPS 

Comator 1DX Printer 4148.00 

The COMSTAR lQJ( givSi you d l0‘ COM-iflfle-, 120 
145 CPS 9 * ds? main* MFh duubS* itrik* 
:.:jpgfa-i>i| ji -for IE m 16 dul roglrix [negr Ipller 
Quality |. high resolution bit image {130 k I 44 do* 
mg Ins), underlining, back spacing, 3efF and rsghs 
inarg'm Rieriing, true lnwiif dw-r-u n rler e. with tupGf 
-@nd lubitfip'i* prsn-ts standard. italic, h-pek 
grophki end i^fciol cliatMleri-. It^ivaty«u prinl 
quality ®- R (d lecture ( Found on pr nltrs coilirg 
twiiro as mgchM (Cenifgnki PafaNel Inperl-acel 
Lijl ss^.oa Sale 4141.C4 

4 SLOT IJtFAUpf R 1 U COLUMN BOARD M*,«J 

New yau program flO COLUMNS tm 1h* Mr- g*n at 
urne! Converti y&ur CuArnddai'n fe4 io 90 
COLUMNS whan yt&u lo ifo* 80 COLUMN 

EXPANSION BOARD I F PEU5 * tksl expander 1 

Umtimd QuaMlrt+w. \*>\ w ■*»,«, Coupe* $ 39.95 

H COLUMN (IN COLOR 

RAPIAiOCR WRITIR U WORD PROCESSOR t».ll 

Thii PArER&OCK WRITER 64 WORD PROCESSOR n 
ih# Finfltt ftvuplQhse ter ttw COMMQEXSt^ 64 
cgmpyierl The ULTIMATE FOR PROFESSIONAL 
Wa-d Processing. DISPLAYS 4ft f>i 80 COtUMN^ IN 
COLOK a! bTdtk ar:d white B Simpro In Qpfirale 
powerlul ifexl ediring *■- nmpltle c Linar and 
isi»rt/d*l*ie key fonlf&li llf^e *rwl pqyDgrDph 
injerii^n oulomatlc deleltan cenieri^p, margin 
b-e'i ngi and. Qylpgl ra all pr^nte/i.! 1 1 ±. m 00 

(ALE JM.11. Coupon $J9 9$. 



” C1M COMMODORE COMPUTER 43Af .60 

Tau pay en^y J2S9.M few p h^ Cl 20 tumpuier gew# 
wi tnclwde lha CTl? Wardwriter WD^dpr^cis^r 
■by Trrp-gwofht (Sole (S9 9$), Tkn. you* net coit 
Fgr thg £139 pgmpgler if enPy (W.&5. 

Uaiftrt.W. SALE OM.fl# 

34DK llfl COMMODOBC 
DISK DRIVE t»f.D() 

Double Sided . Single Disk Privg lor C-t/ft aMauu 
yCU ra use C T M mgde plui tPM mpde. 17 tlm«. 
Faftef lh^ iS4£ plui runt all i(4i Iwmo+t. 
LifiUae.OO 

SUPER AUTO DIAL MODEM *n,*5 

Easy rg ui* Jyft plug Inie ye^t CAwimsder* 64 
r ann pu I c. - and you re ready 1o Iransmll and 
receive n e^sogei. Ecue-t ic use Fh*n dialing your 
(stoiphene. jwi? puih en# key en yegt e:*mpu1#r1 
Inclgdgf nxr;?M^lve egfy Ip die pro^nam Lpr gp tjnd 
dawn I aa di ng In pr nler and disk drives 
MwiUn U-StA. L I x 1 f»,W. SAL I l^lf, 

Coi/pen 1 24 . 95 . 

VOICE SYNTHESIZER S34.ES 

Far CammDGDrn 44 campulers Jusl plug il in and 
yau Can piugrnm wardi gad sir ter re's, adjust 
volume and pMh rrake lolhing udvan'ure games, 
aaund atlian yamea und tualamiEed 'a Ikied I 

PLUS [SI 9. 95 voiuef TEX T TO SPEECH program 
ifidudKl FRFE. -ml rype e ^ord snd beer ypyt 
compelif lelk - ADD SOUND TO "Z09K , SCOTT 
ADAMS AND OTHER ADVENTURE GAMES! I -ifrik 
a | 64 JM .>LI*FS84 00. SALE UMS 

M MAONAVOK H4API *0 COLUMN 

MONITOR WITH SOUND IT4.45 

Super High Re 5-alutlen green screen rmgniier. UU 
cal L mrK. w 24 lines- May 16 'ead. clui apegker iw 
g ud '6 6&und included. Fgntatlk value. 

Lilt S17V.W. SeltirMli 

(C!3S ^t?hle SI9.95. C54 Aigri cable J9,?5) 

PHI NTER/T YPEWRITIS 
COMBINATION 4124.41 

"JUA!" Superb l*M*r q,uolily. ddiiy *h*el 

prmter/iypewrjler tombrnfftlcn. Ti^p mgfhinei in 
eno — jrus I a flick gf the iwisch. I I e^liP ■□rge 
carriage, typewnler keyboard auiatfiahf ^nargm 
c-anlrol and *elraafe kej, drop in canefie r&bpn 1 
■^U day wgrrgnry) cen'ra-ni-ri parallel pr RS33I 
terial part burlT *n iSpe<lty>. 

L ift 13A.W, I A LI t52ti.fi, fL nt r Qr r J 

14 JI ROB A COMPOSITE 
COLOR MONITOR 4234.43 

Hull Lie Ltsecf i-o ger bO Cafumf-ii In loJdj wi'h 95 
■; ul urftin lam pul era I C I I’fi - IBM Apple! ■'Kt>6 
Ctfbre ilt.^S- Addtt*.»ilnppm*. 

Llf r %m.9Q. SALE IW T tL 



(£jcHeimpl0s|i 

PROFESSIONAL SOFTWARE 

COMMODORE *4 



>4 pm* Ltsl- EjPupM 

FaperClFfi $fl4.4 5 434 45 

Can^ulipni fJt.9S I yt.Vl 

L#cideire^.4 42-^4 135 K 

ThetrhdShosi f Hi 0^.95 136.91 

Kell»|r( frejetr 537.H5 433 93 119.95 

FrWlicult hjir^Hvd S-JH 4 1 9 Qf * I (.94 

WW6 C&n^ma-nd Medul* $-^.HS 4M 96 $34.95 

Nln*FiiH6^^AM%«r (13 96 43-1.93 IJt.ys 

5uperfc»l Sunday «5.» 122 75 |l«.9$ 

F= Ip and F il# D A Filer (7*95 $1 4 M $ 1 7 M 

Pro Jar Siith 113.75 4lD.CC 

FartyWari (17 75 4^.95 $ll!.ti 

B^rC+vfr S B 9( 4 6.94 KU) 

fmopf-a- Pk^nner 

Silvia Parser (69 95 (30.95 $71.95 

Hardball 429 44 114.94 116.95 

dt- 4 - TrrJutle-lhifnjl 4 

Hnrpn.rQu d- 17-9* 4 1 4 94 1£J.« 



fSde ffwr J*?«sr^iS'd rTemfi rfl Our 

Wrlto or call for 

Sample SPECIAL SOFTWARE COUPONS 



Computer Clubs 

We Offer Btg Volume Discounts 

CALL TODAY! 



PROTfCTO WARRANTY 

All Fsereclia'i pr-uduclx tarry a minimum VU da^ wafranly 
II anything faili within 9% dpyi rhv <uti# c-1 pvffhene 

(Imply wnd T uut pf-edvcl hi v* wi ^ United Service 

pfestCrid We IMM^EDh A ^E1 Y send yau 6 nepFatemenl a* 
no L-hci^r: vl« United ^^t-rel (erv^e prepaid- Th-i* Wfl-rrenly 
prgw#*h [her ir# tare Owr CM*»frJW#*y, 



PHONE ORDERS 

-fl p.m, C.S.T, 

12 fno-c>n C-S-.T, S-otu rrlny %. 



LOWEST PRICES • IS DAV FREE TRIAL 

BEST SERVICE IN U.S.A. * OHl OAT EXPRESS MAIL 



* « BAT FREE RE PL (CEMENT W(RR(NTY 

• OVER SW PROGRAMS * FREE CATALOGS 



Add 1-1Q.QQ lor -shipping, handling and insurance. |ll|nQi| fifidenH 
^leaie add 6%% tax Add SM 00 *ar CANADA PUERTO ITICQ. 
HAWAII. A t A'i K A APO-fPO order*. Cacvpdign tauil be irt U S. 

ctgLIars. WE DO NOT t^POHT TO OTHER roiFN'TRrES EXCEPT 
CANADA Enclgte Cath>er Check, waney Order or fcrsip-na- Ch#L;lj, 
AII&W 14 dgyT for delivery. 2 1o 7 day4 Par phan* frrdera 1 day aNpreif 
■mfcll 1 Pi rkei fi Availabiliiy '.ub|e«:i rhfin^i* w*PPwu1 nahift. 

VISA - AA ASTtR C At& — t. O. D. N«. C -0-0 to Cg^odg APO-FPO 




TVe Love Our Customers 

22292 N. Fep.p#r ftd. r Barrington, Illinois 6CMTQ 

312/382-5244 to order 









Outdoors 



loungers in the case of this, 
issues sterndrive^ The re- 
sult. — after our test boats are 
subjected to these identical 
criteria— is probably the 
moat complete comparison of 
marine products youli find 
in America today. 

But, alas, our testing is 
admittedly incomplete in ar- 
eas that only long-term own- 
ership might reveal — details 
like huli'deck or stanchion 
leaks, or how a boat truly 
works when fully loaded 
with family* friends and 
gear. Where do you pinch 
your fingers? Where do- you 
bump your head? 

Accordingly, PM has de- 
cided to extend its philoso- 



phy of long-term aute test- 
ing to the marine world. 
We've Invited the Mark 
Twain MTC 1%, which we 
ranked No. I overall in our 
storridrive^ report, to be- 
come the subject of a 3- 
month study. We 1 !! be using 
t he boat in a variety of d Effer- 
ent settings and sea condi- 
tions, and we'll report our 
findings in a fall issue, Itll 
also he a chance to report in- 
depth on MerCruiseris new 
Alpha One stemdrive pack- 
age, and to fill you in on what 
may emerge as the star of 
this little show— the Mark 
Twain's long-bunk twin-axle 
trailer made by Heritage, 
Stay tuned. 



PM s long-term boat test 



Bushwacker: A fantasymobfle? 

Chevrolet tackled the mounted high-intensity nm- 

signment with unusual vig- fling lights and a wonderful 

or. Build the world's tough- joystick-operated direction- 

est, do-any thing, go-any- al spotlight that you can 

where outdoors vehicle and shine in your neighbor's lav- 

hang the expense, ing room. 

That camouflaged wonder A huge 6,7-liter diesel 
wallowing in ooze (below) is turns four 31X11 Uniroyal 

the result. Chevy calls this off road tires through a 4- 

Bl&zer-b&serl show vehicle wheel-drive automatic 

The Bushwacker, and if you transmission. Tough OD 

can handle the Ramboe&que canvas upholstery is meant 

puint scheme, the Bush- tu absorb the stresses of out- 
worker offers the ultimate in door life. To keep you in 

outdoors utility, touch with civilization (your 

It sports Cieo 12,000-pound option). The Bushwacker 

capacity Warn winches fore comes with an HF scanner, 

and aft (handy when you're single-sideband and CB P all 

scaling the Matterhorn), driven by a 24-volt system 

dual-density diamond-plate under the hood, 

steel rocker jKthels^ and While the Chevy flush- 
hsgh-imp&ct brush bars. wacker hardly feels at home 

Multiple shocks all around on a freeway, as wo disoov- 

cushion the inevitable off- ered, it inspires the kind of 

road bumps and berms. confidence you p d need to 

You’ll also find roof- tackle the Amazon jungle, 

mounted and bumper- Any takers? 



T«t packager MTC 14$, MeiCruiser Alpha Caw, Heritage tralier 



O f the many verities 
you'll stumble across in 
the world of boating, none is 
truer, or more humbling, 
than this: No firsthand boat 
test illuminate a boat's per- 
sonality as well aa actual 
ownership. Quirks and flaws 
can sometimes remain hid- 
den to the shuii-term tester ► 
As a result^ educated initial 
reactions form, the content of 
PM'fi fttemdrives compari- 
son test on page 70 of this 
issue, as they do with all our 
boat evaluations. 

In a typical, aU-too-brief 4- 
day test period, PM concen- 
trates on fiver of boatings 
most salient Issues. On a 
static basis, we compare 
stowage volume measure- 
ments in cubic feet, which 
requires several hours of 
crawling over each entry 
with a tape measure and cal- 
culator. At the ea me time, 
we ascertain usable above- 
deck and belowdeck space in 
square feet* These two aims 
give us a firm basis for com- 



paring physical size and 
shape. 

On the performance side r 
we concentrate on accekra- 
iSion time from D to £5 mph, 
an exceedingly important 
criterion in comparing heals 
of a similar type- We also 
assess maneuverability 
through our fixed perfor- 
mance course, and top-end 
speed,. Where possible „ we 
like to tell you about differ- 
ences between a boal's fast- 
est time and slowest time to 
give you an idea of handling 
consistency. 

We combine the physical 
measurement? and th* per- 
formance data to draw as 
complete a picture as possi- 
ble of a given vessel, and 
throw in subjective analyses 
of important sidelights like 
fit and finish and rough-wa- 
ter hand Sing. 

We also like to use a boat 
in the way its designers in- 
tended- Well go fishing in a 
center-console boat, for in- 
stance, or deploy the sun- 



BnlstNng with lights, radio antenna*, winches and brush bars* 
Chevy's E&uhwacker feels right at home In megamuck. 



JO 
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Old- time RVIng 

What did people do before Wtnneba- 
gos? They ^auto-camped." 

David Woodworth of Agoura, Cali- 
fornia f la America^ pre-eminent collec- 




□svid Woodworth ihows off hts 20 1 rv, 



tor of 1 9205-era autMampmg equip- 
ment,, forerunner of today's huge 
self-contained motor homes. Some of 
his collection is featured in a Smithsoni- 
an Institute Exhibit titled "At Rome 
On The Road 19 {running in Washington, 
DC., until Aug, 31), The exhibit por- 
trays autOHO&mping as an aristocratic 
venture complete with Fierce Arrows, 
servants and even U-S- presidents. 
Warren Harding. Henry Fond p Thomas 
Edison and Harvey Firestone were all 
devoted auto-campers, Woodworth 
says, and motored into the countryside 
to enjoy the great outdoors. 

Wood worth will leave Los Angeles 
this month driving an open 1928 Model 
A Ford towing a mid-'Stte Zagelmeyer 
camping trailer, With help from the 
Good Sam eJub. a I-milhon-member RV 
organization, hell visit RV rallies 
across the ILS- as well the Smithsonian 
and Henry Ford museums. 

Woodworth's trailer (typical of the 
day for the well- heeled camper) con- 
verts into a cozy tent with two mat- 
tressed beds, a screen door and win- 
dow. A frame in the box on the ear's 
running board folds into either a bed or 
picnic table. Stove and utensils are 
carried in a chuck- wagon- like case on 
the car's rear deck. One person sets it 
up in about 30 minutes, and you can 
break camp in even leas time. W< 




GaHey gear Is stowed chuck -wagon style. 
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Dupli -Color turned Bea into 
an auto touch-up expert 




Vbucando an expert touch-up 
Job, loo. It's easy wilh Dupli- 
cator's exact original color 
match and oasy P step-hy-slep 
instructions. 

Scr&tGh'Fix "-For late model 
vehicles. Comes with handy 
Bmsl>1n-Cap applicator: 
Auto Spray' Touch-Up- 
Gonveniefit 5 oz. aerosol can 
for larger louche up areas. 
Truck A Van Paints For pick- 
ups. vans and RVs. Great for 
accessories, too. 




’IbcrCairJJo'ff 111 
AutciTbircti tip 
Gukh 



FREE 
AUTO 
TOUCH-UP 

ecirof 

Wnta: Dupli-Cotor Prodhicls, Bo* 1f r 
1 60 1 Nicholas Blvd. . E Ik Gr^ yve Vi : !age, IL 60007 




AUTO TOUCH-UP PAINT 




For BETTER ENGINE PROTECTION 
and IMPROVED PERFORMANCE 



RISLONE and RISLONE CONCENTRATE keep 
internal engine parts clean and free of the 
power-robbing deposits of varnish, gum 
and sludge. 

ADD ANYTIME... 15 at. Risfone Concentrate 
is especially designed for adding 
between oil changes. "" 



Hi.Lt: 



At OIL CHANGE TIME, .or 

when you'rie down a quart 
use Rislone in the big 
quart can. 



iHALEfl 



0er&d a siamp&d. 
self addresser* 
envelope far your 
free Lube Tips 
booklet 



COMPANY - BOX 471 
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Squeaky door 



I have a 1882 Arngnyt SDI-EiS, 
H-door N side-by-side, auto- 
matic refrigei^toribre^r. 
For quite some time, the re- 
frigerator door has been 
squeaking when I open or 
cbt§e iL 

I sprayed WTHO on the 
hinges but it didn't help. This 
sound wasn't there when 1 
bought the unit Can you tell 
me what I can do to get rid of 
this annoying squeak? 

ROBERT C. WESTON 
ORLANDO, FL 

The raot'se may be coming 
from a inorj? door donate 
hinge. This mechanism 
holds the door open at vari- 
' mix points along the arc that 
U swings through. This way, 

1 food can be removed from the 
refrigerator or the door itself 
without holding it open. 

The part number for the 
hinge is 0*70229 and it cost ft 



about Sid. I lean be bough tat 
your local Amaua dealer or 
authorized service agency. 

To replace the part , you'll 
need la disassemble flrtd re- 
move the. door — an involved 
task. First unplug the re- 
frigerator and lay an old 
blanket, on the floor to put the 
door on once it's removed - 
Remove food from the plas- 
tic door panel and remove 
the three sere ws that hold the 
top hinge to the cabinet 
Hold the door closed with 
one hand and lift up the top 
hinge „ sliding it out of the top 
of the door. Grip the door on 
both sides, tilt it forward and 
lift it off the lower hinge, 
setting it face down on the 
blanket. 

Fold back the door gasket 
to gain access to the A-in, 
screws that hold the efaor 
gasket retainer „ the door 
gasket and plastic door pan* 




The door closure Mrtge acts as a stop mechanism, hording The 
refrigerator door open at various positions. The top hinge aswfc ly, 
on ifr* outside Of the door r fits IfttD It. 



el. Remove the screws from 
the perimeter of the door, 
freeing the panel, retainer 
and gasket. Put them to owe 
side 

Remove the foam block in> 
solution from the outer door 
panel. You’ll now see the 
door closure mechanism 
near the upper corner „ oh the 
hinge side of the dcKtr. it's 
covered by a cardboard cap. 
Remove the cap and the two 
A- in. hexhead screws hold- 
ing the closure. Slip the clo- 
sure out of the door and re- 
place it r Reassemble the 
door. 

You may need to align the 
door or adjust it so the door 
gasket is making good con- 
tact all around. Check to be 
sure there is equal distance 
bet-men the top and bottom 
of the door . 

Rusty microwave 

I would like to know what can 
be done to a miotswave oven 
that's starting to rust inside 
on its back, about 1 in, from 
the bottom. Can it be painted 
to atop the rust? 

JOSEPH ROCHA 
NEWARK, CA 

Cfteck the oven's warranty. 
The interior finish may be 
covered. If so t contact your 
nearest manufacturer's ser- 
vice representative and have 
them perform the repair. 

If the warranty has ex- 
pired, or if the liner is not 
covered, you'll have to sand 
and paint the ru&ted urea of 
the microwave. 

Begin by unplugging the 
oven. Loosen any rust or 
paint that is flaking on the 
inside surface by wiping 
with a tint-free rag. If the 
oven has u bottom glass 
shelf, it will have to be. re- 
moved to check for rust un- 
derneath it. Cut the smiant 
that, holds the. shelf in place 
using a razor knife aiid re- 
move any loose seatanl. 

Sand rusted areas with 
ISO- to 200-grit sandpaper. 
Remove the dust by vacuum- 
ing and wiping it clean. Use 
tierotfui pamf supplied by 
your local parts distributor. 
It will be necessary to supply 
them with the model and se- 
rial number of your oven so 
they can provide you urith a 



marking color paint Also, 
you'll t teed a tube of RTV 
(mom temperature vulca- 
nizing) fleaJairi fo seal 
around the glass shelf after 
it's beejt reinstalled. This 
silicone-based sealer cures 
at room temperature— jmt 
follow the directions on the 
tube. Let the paint and the 
sealer , if you used any, dry 
thoroughly before using the 
oven . 

Note: if during the repair 
you find that the sides of the 
oven liner are deeply pitted 
or m&ted through, yoii 
should contact your repair 
agency to determine if the 
liner will have to be re- 
placed. 

Slow washer 

1 have a General Electric 
washer with model No, 
WWA7G50GHLHT, serial 
No. DS133415G. 

When the machine goes 
into the spin cycle, it strug- 
gles to reach Ml speed. It 
takes a few minutes, TTie tub 
is not overloaded. It's a 2- 
speed model. Could it be that 
the tub brake is dragging? I 
would like to know what's 
ahead if I attempt a repair, 
EDGAR J. SPIGENER 
SIERRA VIST A, A Z 

Your i $S5 washer may be 
Qpemtingmrtnally. The ini- 
tial slow spinning is inher- 
ent in Us design, 

Here's why: when the 

washer starts spinning ¥ it 
also starts pumping water 
out of its tub. It spins slowly 
became the water is drag- 
ging between the basket and 
the tub during the first 1A to 
£ minutes of pump-out time. 
The tub's spinning acceler- 
ates ns the loafer is pumped 
ow-f because the drag on the 
tub is reduced. 

Pump-out times vary de- 
pending on the length, of the 
drain boss and the height, of 
the standpipe above the ma- 
chine's tub. 1 hope this sums 
you a service calf XM 

If you tow ft pmbi&n iriJA any 
appJwJKff, vend ywtr question. along 
icifA £to twjifal find serial number*, 
to AppJtatttf Clinic.. Pflpt4ftr iff 
u-.i’Lletjj.tk, m Wfirt STtli Si. AW 
Yv*k, jVl r iOOlS Surry, but tetter* 
cannvt be nnvwertd 
TroNeins of wide interest mil be 
dierHsaed in this cerium n. 
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w STURM, HUGER & Company, Inc. 



“Our direction 

is towards perfection . . . 




Today, with so much going on 
around us we have a tendency to 
forget about the simple pleasures 
that can be derived from the hunt- 
ing and .shooting sports, especially 
as they were enjoyed by the genera- 
tions Chat preceded us. Their good 
fortune wai to live in a less complex 
society, one where hunting to put 
meat on the table was a way of life. 
Their society was also one in which 
the marksman was admired and a 
county fair wasnt a county fair 
without an exhibition shooter. 
Although we cannot recreate those 
past times we can look to the future 
of the hunting and shooting sports 
in the United States optimistically 
and with great enthusiasm. 

Roger's basic business has always 
been the design and production of 
quality firearms. To assure our 
customers ofa superior product, 
every firearm manufactured by us is 



HUGER 



proof tested for strength, durability 
and fired for accuracy. Literally, 
millions Grounds of ammunition 
are fired <m Huger ranges annually 
in the development and testing of 
our products. 

Any manufacturer who rests on 
past accomplishments will not 
survive in the competitive market- 
place [hat exists today. We are 
striving to improve not only our 
manufacturing methodology, but 
also to pass along technological 
improvements that benefit otlr 
customers both in performance 
and value. 

Huger products are stocked and 
sold by thousands of retailers in the 
United States and In many foreign 
countries. A targe percentage of 
Huger sporting arms are sold 
through the specially gun dealer 



business of meeting the require- 
ments of the hunting, shooting and 
law enforcement communities. To 
experience the genuine pleasure 



that comes from handling fine 
cpuality Huger firearms, visit and 
support youi independent stocking 
gun dealer. 



who provides expertise and “per- 
sonal service" in the day-to-day 



NEW PRODUCT DEVELOPMENT 




Scope mt included. 



Super Rtdhmk 



KUGE1 SUPER REDRAWS™ SEYOIATR AND P-85 m AUTOMATIC PISTOL 



cloubie-adloji revolver chambered 
for the ,44 Magnum cartridge and 
the Huger P-S5, 9mm double-action 
automatic pistol. The company's 
objective is to continue to introduce 
new products to meet the ever- 
changing needs of the hunting and 
shooting public. 



Huger has introduced over twenty 
new products or product improve- 
ments in the last two decades. In 
addition there are several new guns 
in Various stages of development — 
two of wh ich are planned for intro- 
duction in late 1986. 

These exciting new handguns are 
the large frame Super Redhawk 



P-35 Semi-Automatic Pistol 






HUGER GPIOO NEW DOUBLE-ACTION REVOLVER 





NEW 

HUGER GPIOO “ 

CaL *35t.ffagn itm 



f>- 2 si gnf d as the ultimate .357 
Magnum for policeand personal 
defense use, the new CP-100 incor- 
porates a number d important new 
features and improvements {patents 
pEndingj, and offers a greater degree 
of accuracy strength, reliability, 
and effectiveness than ever before 
realized in any double act inn 
revolver. 



The unique GP-100 design irv 
dudes a heavy , solid frame, rugged 
.357 Magnum cylinder, and cush- 
ioned grip panels which are anatom- 
ically designed to fit the hands of the 
majority of shooters. The inter- 
changeable front sight system allows 
the installation erf sights of various 
styles, heights and colors. A foil 
length ejector rod shroud helps to 



achieve the slight muzzle-heavy 
stance considered desirable for 
pid double-action tiring. Barrels 
«re constructed with a wide top rib, 
longitudinally serrated to- present a 
glare-free surface. 

The GF-100 revolver serves 
eminently to confirm Roger leader- 
ship in modem fi rearms design and 
manufacture. 




The gri p portion of the Roger GP- 100 revolver 
unlike the conventional skeleton type grip 
frame lias been designed to incorporate a 
variety of functions. Et houses the mainspring 
seat, trigger guard latch, and grip panel loca- 
tor. The design of this unique frame extension 
also permits the inflation of customized 
wrap-around grip panels in a variety of shapes 
and sizes la suit the tastes of the individual 
owner. 




The Ruger cylinder locking system represents a 
successful mechanical engineering solution to 
the problem of positive cylinder locking. The 
Ruger cylinder is locked to the frame by a 
strong pilot bearing at the rear of the cylinder, 
and by a sturdy locking holt at the front of the 
crane which engages a matching slot at the 
front of the frame. 




The Ruger concept of integral subassemblies 
and simple takedown has been proven in 
previous Ruger designs, and is now brought to 
perfection. The Ruger CP«100 revolver can be 
field-stripped to its basic subassemblies in a 
matter of seconds, without the use of special 
toots allowing the user to clean and maintain 
the revolver in the field quickly and with 
great ease. 



riE 




^ KUGEB THE NAME 



Scope mi included. 




KDtFIRE BOLT-ACTION RIFLE 



The new Roger ,22 rim fire bolt- 
action is conceived as an elegant 
small game and target rifle. Unique 
new 3-position safety offers a new 
dimension in security, 

X. 



Ruger 10-shct rotary magazine 
provides smooth feeding. Receiver 
with integral scope bases accoinmo- 
date Roger rings. 




HUGER t««» AirrOLOADtNC CARBINE 



The Ruger 10/22 offers lightweight, 
short overall length, and mechanical 
dependability. A 10-shol rotary 
magazine handles .22 rimfire car- 
tridges, The reliable Roger 10/22 



is an excellent choice for small game 
hunters, target practice or begin- 
ning shooters. Standard model or 
Deluxe Sporter offered. 




HUGER® TO LABEL 1 ' OVER & UNDER SHOTGUNS 



A precision-engineered and manu- 
factured shotgun of exceptional 
value and quality Excellent balance 
and superb swing provide superior 



over and under performance- Of- 
fered with y* chambers in 12 and 20 
gauge with 26“ or 28“ barrels In 
standard choke combinations. 




HUGER* B1SLEV SfflGLt ACTION REVOLVERS 



The first Bisleys were used by com- 
petitive target shooters at the 
British National Rifle Association 
matches held in Sisley. England in 
the 1890 i- The Ruder Bislevsare 



offered in two frame sizes cham- 
bered for a variety of handgun 
art ridges and with or without 
fl uted cylinders and roll engraving 



HUGER OLD ARHY* CAP AND BALL REVOLVER 



Experienced muzzle loading shoot- 
ers who have tested and used the 
Ruger Old Army revolver have been 
lavish in their praise of this fine cap 
and ball handgu n, one of the finest 



percussion revolvers -ever made. 
Available in blued finish or corrosion 
resistant stainless steel. Caliber: 

.44 Sort 



■L 
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STANDS FOR QUALITY 



NEW 




HUGER XGr SEW AITTOHATTC RIFLE 



The Huger XG! retains the essentials 
of the Garand design, proven in U.S, 
service rifles, but it is much im- 
proved in strength and durability. It 



ts a practical sporting rifle designed 
to withstand rough treatment with 
minimal maintenance. Chambered 
for ,306 and 143 Win. cartridges. 




Stamless Steel Model 



The fhigcr semi- 
automatic rifles 
{ire chambered 
far world -fizmaus 
hunting cartridges. 



RUd® WNM4* AND RANCH RULE* 

The Mini- 14 and Huger Ranch Rifle 
are rugged . easy hand I mg and 
lightweight. The Ranch Rifle, a 
powerful sporting auto-loader is 
designed for use with telescopic 



sights. Available in full . and compact 
folding stock models, which are 
ideal for camping and boating. 
Offered in blued alloy and stainless 
steal. Caliber: .223 Rem. 



.223 W 243 Wk. 30ft Wfc 
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RUCflt® MARK n AUTOMATIC PISTOLS 



Bim REDHAWK* DOUBLE-ACTION REVOLVERS 



Knowledgeable sportsmen reaching 
for perfection in a big bore handgun 
will find the Redhawk demonstrates 
its superiority whether silhouette 
shooting or big game hunting. 



Scope sight models incorporate 
bases far Ruger rings- Blued finish 
or stainless steel. Calibers: .41 Mag., 
and .44 Mag. 



The new Roger Mark II semi- 
automatic is basically a refinement 
of the: original Roger Standard and 
Mark ] Target pistols, over one 
million of which have been pro- 



Offered in standard, target 

and bull barrel models in a variety of 
barrel lengths. Biued finish or 
stainless steel. Caliber; 22 Long 
Rifle. 



jJL_ai’ i ?liIL , HMli!i ■ mrraptlJfiWU rrp- = a , vu 
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#RUGER AMERICA’S 




RUGER M-77® BOLT-ACTION RULE 

Priced as a trophy rifle, this versatile 
bolt-action is used to hunt all sizes 
and species of game. Receivers 
incorporate integral scope bases that 



accommodate Huger rings. Available 
in both magnum and short actions 
in calibers ranging from ,22-250 to 
.458 Mag. 





HUGER M-77® INTERNATIONAL BOLT-ACTION RIFLE 



This high performance sporting ride 
has a hil I -length, high grade .Ameri- 
can walnut stock. Short l8Vi" 
barrel, open sights, and Ruger scope 



mounting system are features. 
Calibers: (short action! .22-250, 
mMOO, ,243 and 308 Win., (long 
action) .30-06, .270. 




ROGER M-T7® ULTRA LIGHT BOLT-ACTION RIFLE 



New G pound big game rifle in both 
long and short action versions, with 
integral base receiver and 1' Ruger 
scope rings. Calibers: (long action! 



.270 .30-06, 2257 (ail with 2tT 
barrels) ; and (short action) .22-250, 
.243, .250-3000, .300 (all with 2(T 
barrels). 




RUGER SUPER SINGLE-SIX* £ SINGLE-SIX * -32 MR REVOLVERS 



The Ruger Single-Six was intro- 
duced Over three decades ago and 
remains one of the most coveted 
single-actions. The patented Ruger 
transfer-bar ignition mechanism 
and other refinements have been 
features of New Models since 1973. 



Originally chambered fw the 22 
Long Rifle rimfire, the Single-Six is 
now offered in the new .32 K&R 
Magnum cartridge, a hard-hitting 
small game, varmint and target 
load. 




1 



NUMBER 1 GUN MAKER 




HUGER* NO. 1 LIGHT, MEDIUM SPORTER A NO. 1 TROPICAL RIFLES 



forearm, adjustable folding leaf rear 
sight, gold bead front sight. Avail- 
able in a range of calibers, barrel 
lengths and weights. 



Considered by many to be the 
ultimate development of a single 
shot rifle, the classic No. ] tests the 
skill ofthe dedicated big -game 
hunter. Alexander Henry sly fe 




HUGER 55 NO- 1 STANDARD AND SPECIAL VARMKTER RIFLES 



Standard model has a medium 2fi p 
barrel, semi-beavertail forearm, 
quarter rib with r Huger rings. 
Varmint model with heavy 24" 



barrel, semi-heave rtail forearm is 
tapped for target scope blocks, with 
T scope rings. Available in a variety 
of sporting and varmint calibers. 





ROGER* NO, l INTERNATIONAL KJFLE 



Lightweight 2(F barrel Full length 
forearm, adjustable folding leaf rear 
sight mounted on quarter rib with 
ramp front sight base and dovetail 



type gold bead front sight. 
343 Win,, .30-06, -270 Win. 
7 x 57mm. Weight: Approx. 

71/* pounds. 




Super Btpdfuxak 



HUGER BLAttHAWS® AND SUPER BUCKOAWK® REVOLVERS 



The massive Huger New- Model 
Efetkhawk and Super BlacJduwk 
revolvers have been expressly engi- 
neered for use with powerful mod 
em centerfire cartridges. They 
incorporate all the best features of 
the proven Huger New Model center- 
fire single action design, including 
the patented Huger transfer-bar 



ignition mechanism. 

These revolvers provide the 
sportsman and competitive shooter 
with the capability to handle almost 
any situation in the field or on the 
range. Calibers: JD Carbine* 3 
Sped* .357 Mag,, AI Mag, .44 
Mag. and .45 UmgColl 



Blackhawk 



DRHarE. JJtidlHUfPHtn; 




















Service-Six 



Nett Goncalo Alves grips* 



Stamtess steel model 
Nets Gem eah Ale*® grips. 



RUCEH SECOBHY-SK®, SERVICE-SIX 1 AND SPEED-SIX ' REVOLVERS 



sportsmen and the law enforcement 
community around the world. 
Available ill blued .steel and stainless 
steel, with 2W\ i M and IF barrels, 
and a seteclton of Goncalo A h*s 
wood and rubber grip panels. 



ThU safes of Huger doubfe-aclitm 
revolvers are reliable, durable, and 
perfectly mated to the -3S7 Mag. and 
3SSpedal cartridges. 

Over one million of these revolv- 
ers have been made for use by 



Stainless steel model 




Ail Auger Firearms Are Designed and Manufactured in Huger 
Factories in the United States of America. 



From a work force composed of a 
handful of individuals in 1949. 

Huger now produces sporting guns 
in two manufacturing facilities 
located in Southport, Connecticut 
and Newport New Hampshire, 
occupying more than 30ff + 000 
square feet of space including our 
Pine Tree Castings division which is 
one of the ten largest producers of 
ferrous investment castings in the 
United States. AJJ of our firearms are 
designed and manufactured in these 
two Ruger lactones,, 

Amazing as it may seem the per- 
sonal art of gunsmith ing is practiced 
every work day by Huger craftsmen 
in this modern, large scale indus- 
trial operation. There is a meticu- 
lous attention to detail in the 
hundreds of machining and polish- 
ing operations required to meet 
Huger specifications for all metal 



parts. The Huger factory’ in Newport 
is one of the few places left where 
stocks and forearms are individually 
hand checkered by artisan* trained 
to render intricate designs on high 
quality American walnut. 

It has been the goal of the company- 
si nee its inception to design and 
ma nubeture m\ rt i ng guns of the 
highest quality, strength and relia- 
bility at a reasonable and lair price 
to the consumer. We continue to 
pursue that goal in the management 
of our business and in day-to-day 
manufacturing operations, 



firtinr contmts copyright }&&&$ Stum, Rug** and Compftti}, inc. 



Newport, Nm Hampshire 
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Son of bionic 
man 

The field of cybernetics ad- 
vances so quickly that we 
have to rewrite history at 
least a few times a year. The 
latest breakthrough is a 
technology called microroe- 
chanics. Ihe new field in- 
volves placing submicro- 
scopic moving parts on a 
computer chip. PA Technol- 
ogy of Princeton, New Jer- 
sey, says that within five 
years doctors will be able in 
connect artificial body j>mts 
to tierve cells, thanks to mi- 
cnomechanics. One device al- 
ready on the drawing board 
would couple the nerve end- 
ings at an amputated limb 
directly to control servo mo- 
tors in an artificial arm or 
leg. Thai would give the user 
practically full control of the 
artificial limli — JUHt like the 
veal thing. Even mure star- 
tling is the notion that the 
mienonifidianical parts will 
allow the user of an artificial 
limb to fee 1 heat, cold, pres- 
sure, pain and any other 
stimuli you can think of. 

The technology of micra- 
mechanical parts is already 
worked out. Pressure sen- 
sors on high-tech automotive 
engines are one example. 
The trick now is to get 
enough parts into a comput- 
er chip to provide an arm or 
tog with the hundreds of im- 
pulses it needs to move nor- 
mally, Look for that io hap- 
pen by the early 1990s. 

The first hunt 

The first living being? 
thought to be hunters lived 
about 200 million to 300 mil- 
lion years ago during the pe- 
riods when dinosaurs 
roamed the Eailh. Before 
that, it has Song been held 
that all living beings ate 
plant? and 1 -celled ammal*- 
Bul the theory may soon top- 
ple. University of Rochester 
paleontologist Carlton Brett 
and his colleagues have 
found 400-miHfen-year-old 
seashells with tiny drill 
holes. Some kind of undersea 
predator is believed to have 
created the holes to draw out 
meat. If the finding holds 
water, life on Eaith may be 
older than previously be- 
lieved. EH 



Not the ticket 

Despite the fact that I've 
flown the Space Shuttle sim- 
ulator, despite the hundreds 
of cards of support from 
readers, and despite what I 
thought was a pretty con- 
vincing application, I was 
not among the 1U0 lucky fi- 
nalists for the ill's. I ride by a 
journalist on the Shuttle. 
This will not discourage me 
fmm trying other avenues 1 
nor will it diminish PM F s in- 
terest in the space program. 
In fact, I J M is sending up an 
experimental package some- 
time in the year after the 
Shuttle program resumes- It 
was fun preparing myself for 
the training, and it was ex- 
citing even to be a candidate. 
Here's hoping another op- 
portunity arises. 

On the beach 

NASA likes to think of the 
region where the upper at- 
mosphere ends and space be- 
gins as a beach along the 
ocean of space. Data trans- 
mitted from two satellites 
that were parked in orbit 
just on the beach r about 300 
miles aloft, continue to pro- 
vide new information for 
Earth and space scientists. 

Among the facts already 
deduced from a mountain of 
data still under study is that 
Earth's oxygen supply is not 
being held close to the planet 
by gravity. It is trickling 
away at a veiy alow rate. 
Scientists ara conducting 
further studies to determine 
what the exact rate is. 

The Dynamics Explorer 
satellites also discover 
that the space between the 
edge of the atmosphere and 
space itself has its own 
weather patterns. The rare 
air and moisture at the up- 
permost level of the almtn 
sphere is apparently driven 
by the electrification of gas- 
es by processes not yet fully 
understood. As researches 
pore over the data during 
the next few years, it may 
shed new light on the chang- 
ing global climate. One of the 
Dynamics Explorer twins 
has fallen back to Earth. The 
other continues orbitmg and 
collecting data, which will be 
feeding the research commu- 
nity for years to come. 



BY DENNIS ESKOW 



Physics soap opera 



BrOokhaven team up powerful X-r$y source to see moFKiJ Its. 



D ip a silicon wafer of a specific size into a soapy solution of 
known chemical composition and the resulting film on 
the wafer is one molecule thick. That was confirmed recently 
by a research team using Brookhavon National Laboratory’s 
National Rynchotron Light Source. The equipment saps the 
silicon wafer with X-rays to form an imago of a single 
molecule. The image shows metal ions sitting in the liquid, 
and chains of carbon and hydrogen sticking out of the water. 
In further tests, the scientists were able to get an image of a 
second molecule stacked atop the original one. In fact, the 
operation was repeated over and again. And now the 
researchers are sure they have established a method for 
locating and counting all the individual molecules stacked in 
any substance. The breakthrough will be applied to more 
complex research subjects in the coming years. 



Amish enamel 

University of Michigan re- 
searchers were startled to 
discover that Amish children 
living in southwestern Mich- 
igan have half as many cavi- 
ties in their teeth as kids 
from the general American 
population. 

The children under study 
do not brush every day , and 
they do eat H a fair number of 
sweets." according to U-M 



dentistry Profeasor Robert 
A. Bagramian. The Amish 
don't even use fluoride in 
their water. A w'ell -balanced 
diet with no processed foods 
may be the key to the Sack of 
cavities. Bui the research 
continues with an even more 
intriguing thought in mind: 
Amish people have a low lev- 
el of bacteria in their bodies, 
preventing tooth decay natu- 
rally. 
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Electronics 




Caller tiling desktop Luma phorw se*i [ Imct | large photo of other 
party, smaller Image or herself taken by the phone s 1 6-nun lens. 



N ext time Crockett and 
Tubbs need a positive 
LD. on a suspect, the "Mi- 
ami Vice" lawmen won't 
have to wait long for the mug 
shots and prints. They'll sim- 
ply dial up Records on their 
Luma telephone anti watch 
the documents appear on its 
TV screen. If the computer- 
age gumshoes need copter of 
the bail guy's photo. Luma's 
video processor will spew 
out prints in seconds. 

The Luma telephone is no 
more a figment of imagina- 
tion than any of the other 
high-tech gear used by 
NBC's prime-time crime- 
fighters (see The Machines 
Of Miami Vice, page 83 L 



May h 86). You'll find it in 
retail stores and the Sharper 
l mctff e ma El -order cat aJog i 
priced about JNM. That 
might seem a lot, but the 
Luma's come a long way, 

AT&T first introduced its 
Ficturephone during the 
19ft4 World's Fair in New 
York. That futuristic prod- 
uct displayed moving video 
images of the party at either 
end of the line. 

The Ficturephone has yet 
to reach your living room 
because of cost. Not just the 
cost of the phone, but of the 
su per-wideband transmis - 
sion lines needed to accom- 
modate motion video: Com- 
pared to a voice signal p 



full-motion video has about 
2000 Limes more informa- 
tion. k should come as no 
surprise then that 22 years 
after Picturephone's debut, 
only the wealthiest corpora- 
tions have the transmission 
lines anti hardware needed 
for video teleconferencing. 

Luma docs not require 
special lines or video gear, ft 
sends its black-and-white 
snapshots over regular 
phone tines in two to six 
seconds, depending on size. 
You can't talk during those 
few seconds because Luma 
converts the video informa- 
tion lo audio signals for 
transmission. By sticking to 
still, black-and-white image* 
about the quality of a news- 
paper photo t Luma stays 
within the voice bandwidth 
of a normal phone line. 

What you'll see on the 3- 
in, screen of your Luma 
phone is a still photo of the 
party you Ye talking to, and a 
moving image of yourself. To 
send your image to the other 
party, you mug before the 
fixed-focus IS-mm camera 
lens and press the send but- 
ton. You can change the pic- 
tureK“Dr send none at all, 
since each user controls the 
camera at his end, 

Y ou're not limited to send- 
ing your own image. You can 
place other objects in front of 
the lens, ton (a selection of 
lens adapters makes it possi- 
ble to focus other images 
clearly). In fact, Luma Tele- 
com believes law enforce- 
ment agencies wil] use Luma 
to exchange identification in- 
formation. Besides this, 
there are dozens of business 
applications for seeing a doc- 
ument immediately, [f a 
hard copy is needed, Luma 
has a video output port that 
connects to Mitsubishi's $390 
video printer (see Home 
Video ■ page 43, Mar. ’86), 
Luma Telecom is a subsid- 
iary of Mitsubishi Electric 
Sales America. Luma was 
developed in the ITS. and 
it's made here, too. 

Besides being a photo- 
phone. Luma also is a tele- 
phone. Within its desktop* 
size chassis (12 in. square, 9 
in. tall) is a wide array of 
automated dialing functions 
and even an electronic direc- 



tory' with memory for 100 
numbers. You can even use 
this memory in conjunction 
with the alphanumeric key- 
pad to take down brief notes 
during a phone con versation. 

Muscle chip 

Another American company 
with a unique contribution to 
electronics progress is De- 
troit's own Energy Conver- 
sion Devices, which recently 
unveiled its revolutionary 
D1FET transistor. Among 
other things it's one break- 
through needed to make flat- 
panel LCD televisions possi- 
ble (see FuttmviaUm on 
page 67 of this issue). 



Basically, DIFET (for 
Double Injection Field Ef- 




IV breakthrough: microscope 
enlargement of DIFET chip. 



feet Transistor) is a new way 
of making transistors put out 
100 times more current from 
lower power input — and 
faster. The new chip is made 
from amorphous silicon, 
which is cheaper than the 
pure crystalline silicon used 
in conventional high-out put 
transistors. Until now t 
though, amorphous silicon 
could not deliver as much 
currant as the real thing. 
Besides being less costly, 
amorphous materials can be 
shaped into large]- integrat- 
ed circuits than pure silicon 
permits. The result: faster, 
more powerful microproces- 
sors for video displays and 
computer operations. 

Late news 

Speaking of Fu t a reuis ion , as 
we go to press, Hitachi is 
showing a flat -panel TV only 
Vh in. thick. The 8dn. diago- 
nal prototype has a gas- plas- 
ma screen (see Traveling 
Liyhij pagetfL Feb. 'ijbHhat 
uses 93 percent leas power 
than earlier versions. Hita- 
chi says a 40-in. display (still 
'••i in. thick) would weigh 66 
pounds. PH 
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in the USA with the finest pans 
rind a lifetime guarantee. 
Buy a Segal brand, 
instead of an imitation, 
and relax! 



M<kIcI 53? 




You’re safe with 
a lock from Segal ' 
on your door. 

Police and insurance 
authorities around the country 
recommend the Segal brand 
vertical deadbolt lock for top 
security. You can install it easily 
with screws, yet it will stand up 
to a pry bar belter than 
the door itself! 

Tire Model 666, 
show n here, in cast 
bronze with keyhole 
outside and thumb- 
knob inside lists for 
only $32.53. 



Segal also offers you a 
horizontal deadbolt which 
fits right into the door. 

Despite its sleek 
look, it conceals a 
strong one-inch 
deadbolt. Fits 
new doors or 
existing doons with holes up 
to 2-1 8 inches diameter. Solid- 
brass pick-resistant cylinder with 
keyhole outside and thumb- 
knob inside. Model 520 
lists for $21.88. 

Easy installation. 

Compare Segal 
brand against others. 
All our locks are made 



I A L L , Send for yuur Honw Senility Te't | 
from the make rs of Segal product* 

TJ-r. \r',i hi.nl jrn I I rtek A HardwhlcCrt 
P U K*tX 544. South Sniwnlk. i7 
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Aviation 



Living up to its name 



The Velocity crulrei at over JQ 0 mph wiih a JOGO-rolle range, 



R ecent! y 4 1 bad t he chance 
to fly one of the must 
| p n u n isi i iiT of tl vis year's crop 
of new kit -built aircraft. Dm 
Maher's Velocity seems to 
have it all. Modeled some- 
what loosely after Hurl Ru- 
lan’s eananl-ecjoif^KM] Eae 
series, Velocity affords im- 
prfiftsive stability profile, 
control response ami perfor- 
mance. 

Cruise is iivcr 2bn mph 
with u LSO-hp engine ml a 
fixed- pitch pro]!. Maximum 
ran^t is over 2uoo miles. All 
four seats m the velocity are 
large enough to keep you 
from ha v inis to announce 
your engagement to the 
sori next to you .after a Song 
flight, 

Dan is yetting ivady to 
offer a complete Velocity kit 
that can lie fully assembled 
in about 800 hours. It should 
come in at S20<OUO minus the 



engine, prop and instru- 
ments, A quick visit to Ins 
hirt.ury at the beautiful air- 
strip in Sebastian. Florida* 
convinced mr that he’s defi- 
nitely un the light track A 
full flight report wall be up- 
coming. 



Battle of Britain 

The 1 'mini StiiLf-s Afrobtic 
Team figures to rln uvll in 
intermit injiitl i-( ■impt-titirm 

over HHt&in next month. 
One learn member in partic- 
ular will be carrying groat 
expectations aboard a new 
a i i'| 1 1 ai w f iasui l sum* * w h at i si i 
l ho 44 Laser" tntmuplane^ 
ginning aerobatic promi- 
nence today. Clint McHenry 
js now living the Germain 
built EXTRA 230 with 
anming finest? and ^kL3L for 
the short time he has been 
privileged to own iu Su far. 
ho svo] ns to be quite happy 
w it h i t — ees La t i c, act Lm My. 

Clint is an Eastern Air- 
linos pilot due soon Lo cele- 
brate his With birthday. anil 
3 il-'s a longtime aerohal ir 
fora | jet it or. His EXTRA 2311 
boasta a Eire wall Forward 
modified Ey coming engine 
offering 230 hp. 

I ii my test flight of this 
aircraft. J was thriller 1 with 
the handling and perfor- 
mance . 1 1 espo 1 1 st' was 

breath takingly fast . Most 
amazing was the fact that 1 
performed aemliatLc maneu- 
vers on only 75 to 80 percent 
power. The EXTRA 2?in re- 
tains energy like a miser. 

Water wings 

The Navy's first aviator. Lt. 
Them lore Elly. sou. flew the 
NavyV hr.-t aimalt from 
Glenn Cuil Ess's bn.st.-on Luke 
Keu ka i i k H am niomlsj* ir E . 
New York, 75 veal's ago this 



Log of 
rewals 
men t tflp 



month. Hammonds port is 
celebrating with fly-inn. and 
a flight of a replica of the 
Original Curtiss A-l. Thou- 
sands lloL'koi l to Hammond- 
sfiort, at thr end of June (lira 
weekend that included the 
showing iif 4nfw interesting 
first-flight memorabilia, in- 
eluding the (light log shown 
be] Law signed by both Curtiss 
and Elly son. After the first 
flight Lip a strip nearby, l ho 
log notes, Elly soil made the 
return Liip with no instru- 
ments, mi radio mid in the 
dark, Nnw that's Hying! 

Cub heaven 

Speaking of anniversaries, 
next year marks the Allth of 
the Jbper Cub. The depend- 
able anil playful nature of 
Hi is very popular 2- seal air- 
craft has made it worthy of a 
cole h rat ion. Kul first, the 
warmup: Fi[M b )’ enthusiasts 
are planning a fly- in this 
month to the original Cub 
plant site in Pennsylvania. 
Dubbed L, A .Sentimental 
Journey tu Cub Haven," the 
event is expected to draw 
lumdn-ils nf ( 'ubs and other 
rug-wing Fi]>ers. Thousands 
of pi It its owe their early tute- 
lage to the forgiving nature 
of the J4. often attired in 
Cub Yellow paint with a 
black lightning bolt on its 
side. If you plan in fly in to 
William T. Piper Memorial 
Airport July 13 to 19, ask for 
me. I wouldn't mifl£ it. 

— Jim {'umpMt 
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Best way 
to learn a 
useful skill 
is to get 
paid while 
you're 
doing it. 



A Mk about tt 14 t*9w SiH 

This pragrim m*y not b* avaliabt* a fiat 

Saptombar 3Q 6 



mat kind of action has made the Air 
Force Reserve one of the best deals 
going today. Our many "Earn while you 
learn” programs -especially in building 
and construction trade related fields - 
will pay you to learn a useful skill. \ou 
may be selected to attend one of the Air 
Force’s fine trade schools or receive on- 
the-job training Just spend one weekend 
a month and two weeks a year with the 
Air Force Reserve, it’s one of the best 
paying part-time jobs around And the 
valuable skill you'll learn gives you great 
training and the necessary experience 
toward a challenging and rewarding 
civilian career. 



Call: MOO-lETriaii 

Qr fMOoi Cfrup^m and Mill fcdiyl 

T« Ah Fmt llm it PtarutkiH Offlc* 

W Q ttdiT 3041 

Roblr*i. G A 3 14198 






AIR FORCE RESERVE 



14-411 



A GREAT WAY TO SERVE 



iiiLuiKiui'NiiiJk' oiTcnmtkiw npwaar 




Car Clinic 




Help wanted 




Simple circuit feature* an adjustment for 
volume Fevel of turn-signal flashes. 



■ have a 1984 Chevy C»- 
rnaru with the basic 4 -cyl- 
inder standard-shift engine. 
My problem i* alternators 
that burn ml at an alarming 
rale — three so far in two 
year*. Help! KEti WfKtDtt 
MERCER* PA 

//f ?>j ?*. /?? I Mi, lexx- 

th ft u ■ perfect i ft tcgru tcd-c i r- 
cuit roltngc regulator* tt'ere 
installed iff the alternators 
on n number of Chevya and 
other GM models. 

The troublesome regain- 
tf j-rs have teen allowing shi- 
tore and rotors to bum out. 
Mechanics working an the 
■problem ace nut# \hc dam- 
aged stator or rotor and re- 
place that. Bui the faulty 
regulator remains in the 
system, causing alternator 
damage to recur. 

If your situation fits this 
description, see if there's an 
L imprinted on the regula- 
tor. If not, get n new regula- 
tor from a GM dealer. If 
should hum the L on it. 

If the regulator presently 
in your alternator is marked 
with tin L, whoever works on 
the car should test the charg- 
ing system to make certain 
it's perforating the way it 
should. 

Suppose the regulator's 
okay. tVftdf could he causing 
A It cm ft tors tofu it t The ra a re 
these possibilities; 

l. One or more had electric 
grounds. The generating 
system has three ground 
connections. One is the Ik if- 
fery negative cable. Anothcr 
isa irirethal branches off the 
lottery negative cable and 
attaches to the car b*.xty. The 



third is a strap between the 
engine urnl firewall. Make 
su re all three connect ions 
are in place and are tdran 
and fight. 

J. Faulty rebuilt alterna* 
tors. If you'll been replacing 
bn n j ed -o rr t a tferna to rs wit h 
rebuilt units, you may not be 
get (iffy sound parts. If you 
newt another replacement, 
yon might want to hare a 
GM Defeat ron installed this 
time around - 

d. A lacjse battery that's 
bouncing up and down on 
rough roads* grounding it- 
self agaimt another part of 
the car. This causes a short 
circuit that may damage the 
alternator, ft's remote, hut a 
possi h it it g nonetheless. 



lip volume 

Thanks to all of 
you who responded 
fa the April Car 
Clinic (page dto 
about that new, 
higher noise leccf 
GM turn-signal 
flasher. To refresh 
your memory, the 
item concerned a 
reader who had im- 
paired hearing and 
needed a toud- 
munding flasher to 
unm him when sig- 
nals faded to can- 
cel filler a turn. I 
reported that the 
GM flasher (part 
No. IIM 1073} Jills 
the bill but apptir- 
ently l was misted. Readers 
tell me the flasher is no loud- 
er than the original . 

Maybe ideas other mulct's 
suggested to increase turn- 
signal decibels will help, I 
ham mom for only two; One 
uws sent by two readers from 
different areas— Bob Bryant 
ofPaali, Pennsylvania, and 
Neil Power of Columbia, 
California, Both wrote about 
a directional light buzzer 
mode by Honda for motorcy- 
cles, but which will fit any 
car , The buzzer, which sells 
for a* comes with wiring 
instructions that describe 
how to tap the unit, into a J.$- 



Vtdt electric system. Accord- 
ing to Ned, ! 7 put one an my 
Cadillac and had to muffle 
the sounds it was that loud. 
Tel I readers to check cycle 
shops." 

The other suggestion uas 
scut along by John Nioton of 
II u eytawn , A la ha m a, / 1 'ft a u 
ft p- ml jr j tte de rice wade wi t ft 
t wo INltdOl diodes, « 500- 
ohm W-turn potentiometer 
o ml a Mu Ho ry SC - ti Jtf Sona- 
lert (sec it/ ttstmliun above). 
The volume is set by adjust- 
ing the potentiometer. 

"The diodes and potenti- 
ometer can be installed on 
(Phase turn to page ■jafJ 




Oil foils 

General Motors says it's seeing too many cus- 
tomer complaints of binding and non-working 
lock cylinders in doors and in trunk., hatchback 
and tuelTHIer lids. Trouble in many cases is 
being caused by weti-mtantjoned owners u&rng 
concealing oil. 

"Penetrating oil does not Jubntate lock cylin- 
ders, but washes our factory inslatted lubricant 
instead, ' (he company claims. This results in a 
lack of lubricanl and double . Furthermore, warns 
GM, lock de-tce-ns lhat conlam alcohol are just as 
bad, sines they also lend to cut the laciory- 
installed lubricant. 

To refortily factory lubricant, u&e a graphite 



DOOR OPERATE LOCK 




lubricant recommended for lock cylinders. A 
variety of these are sold in hardware and home 
supply stores. One menitoned by GM is sold 
under the brand name Lock- Ease. 
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Electronics Boor Club 



Keep In Step With the Future . . . Become 
a Part of the Fascinating World of Technology! 



• High-Tech How-To 

• Space Age Projects 

• Digital Electronics 

• Artificial Intelligence 



• Robotics 

• Computers 

• Telecommunications 

• And much more! 
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FREE When You Join Now 
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FREE guide to 
mail order sources 
for electronic parts 
and components 



A $05 
Value! 
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7 very good reasons to join 
the Electronics Book Club 



Electronics Bqqk Club 



* Big Sftvlng*. Save 20% to 75% on bocks &iira to In* 
cr&ase your electronics know-how 

* No-Risk GufirirttM AH books returnable within 10 days 
without obligation 

* Club NffW* Bulletins, AH about current selections — 
mains, alternates, eatr&s— plus bonus offers. Comes ia timers 
a year with hundreds ol up-to-the-mihute titles to pick from 

* Automatic Order. Do nothing, and the Wain selection 
wilt be shipped automatically! Bui ... if you want an Alter- 
nate seiection — or no books at all— we'll follow the in si ruc- 
tions you give on the reply form provided wilti every News 
Bulletin 

* Bonus Books, Immediately get Dividend Certificates with 
every book purchased and quality for big discounts of 60% 
to 60% 

* Extra Bonuaat. Take advantage of added-vaiue promo- 
tions, plus special discounts 

* Exceptional Dual Ity . All books are ftret-raie publisher 1 s 
editions selected by our Editorial Board and tilled with useful 
UFhto-ttW’minute information 



P-O. Bom 10. 

Blue Ridge Summit, PA 17214 

PfeMUHS sccepl my membership in the Elednonics Book Club and send lh^5 vpigmes 
circled below plus my FflfTE copy of The Electronics Buyer's Guide billing me only 
S2.9& p*us shipping and handling charges If not sail shed. I may rtfurn I ha books 
wilhin ten days wilhwiE obtrpalion and have my membership canceled I agree 10 
purchase 4 or more book* al regular Club Prices (plus shippinc^handNng) during 
the next 12 months, and may resign any time thereafter. 

SODP 1013 1106 1113P 1160 1216 1245P 1061P 1277 
131 ISP 13-38 1451P 1465 1503 1507 1531 1536 153&P 1544 
1557 1599P 1672 1673P 1753 1896 1893 1909 1996 

Name 

Address 

City 

State Zip Phone 



Valid ra# "flirt Irtimbiri inly Faritpn wfl rpcpiup prO#nfTg mual 

mmi! in U & currency Ihi? ord^ to? &y the EI«tJtjnrw &w4i <3lXJ 

P*IE?ft& 





CAR CLINIC 

fCrwtiuwd fmw pay? jflj 

fhc back of the Simahol case with 
same hot §tne n '* Joint says , “Use a 
i'oltmeie r or trouble light am f a pin to 
find the left ami right furtt-sigml wire# 
in the harness com tug oat of the bottom 
of the steering rot am it. Then, jnat tap 
leads of the alert unit info the wires. 
Incidentally, if you can’t get a Mallory 
Sonafei% Radio Shack and other etoc- 
ironic on ft eh sell simila r type UA’DC 
alarms. They also sel l other pa its 
you'll need." 

S marks the spot 

I love my IHM5 Nissan Sentra, but can 
you tell nit why it + s so hard to ^art 
when it's raining? The dealer has gone 
over the car from one end to the other 
with his fancy electronic diagnostic 
s/riuipm^nt arid finds everything in or- 
der, Wo need help, 

ROPEKT LllMHARpI 
MACON, CA 

/ cat j give you one good reman for 
go nr f rouble, hut don't bh me the dealer 
for not knowing this. It's brand-new 
information. 

Many 1BH5 Sentras, Stanza*, Pulsar 
NXs and dfflZX* may start hard 
and/or hesitate in wet Heather because 




Chain of events 

Laureoca Kracker ol Fort Lee, Vir- 
ginia, became concerned after read- 
ing I he earning about rubber liming baits 
in Ihe Nov. '05 Car CtoVc ipage 10}. So 
despite she lad that his Oids, like most 
cars of She ‘60s. 70s and early 60s, uses 
a meiaJ timing chain, he undressed his 
1 966 Delta 08 to have a look. 

Kracker points out lhal the chain may 
be metai. but (he goars aro nylon. Ka 
discovered- ’’Not a single one cl tbe nylon 
leeth on the large gear remained The 
Cham was riding on lock." 

He roptaced the chain and both gears 
and now has a shot that his Oids will roll 
another 152,000 miles without trouble. 

Gale Burton of Sun City, Arizona, didn't 



fare as well with his 72 Plymouth: "The 
Cham on the engine jumped otf the worn 
plaslk: sprocket 3 t l^QOQ miles, resell- 
ing in bent pushrods and exhaust valve 
sle-ms and a big repair bit From now on L 
all my cars will be inspected in this area 
every 60.000 miles P no matter whether 
they have metal, plastic or rubber liming 
chain component." 

Thai's a good idea, folks, because drag 
racers have discovered Thai the nylon 
teeth outlast steel ones? But it is a hig job 
that often requires removing ihe oil pan or 
raising the engine. 







Tools 
For Your 



You know Ihe value oE having 
the right tools lor the job at hand. 

Easy-to-use, easy-un-lhe 
pock Ebook Berryman products are 
your bleep rim for mam mum 
performance. 

Be rrympnfc bows rful I -33 
ENGINE CLEANER cleans an gaso- 
line and diesel powered equip- 
ment. . Rom you rear's engine to 
lawn and torn equipment, loot 
II removes dirt. grease anl 
road grime Fast. And lakes ah tire 
marks and oil stains 
from driveways. 

No shop is c&mplile without ||, 
Berryman products are guaran- 
teed. So ask For them wherever 
you shop for parts. 



Omnnloed Quality Since wa 

3800 E Range M 

A'lingrjjri. Tejtas 760n 
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of parvus distributor caps. Check the 
top of the cap for the fetter S r 
Since you're hating this trouble, PI I 
bet you don't find at r S. In fact, many 
owners of 1985 Sent ms and Pulsar 
NXs having engine numbers between 
ElG-QQlQQlA and ElS-OmSM* 
E1B-49JUN and ElfrTltm won't find 
an S on their distributor caps either, 
dtttf should tell dealers to get them new 
caps (puti No. 22 162-1 Owners 
of Sent rats and Pulsar NXs built for 
Stile in California that need the new S 
distributor cap should use fxvrt jVo, 

m mod. 

Now that l way have solved your 
problem, tel me help similarly troubled 
matters of 1985 400ZXs and Stanzas, ff 
your car is a 800ZX with an engine 
number between VQS0-H375S2 and 
VGJ0-d€o?lT t me pari No r 
I2ptt± to get your new S cap . 

If the car is ft stanza with an engine 
number that's between CA2(h2lU75A 
and CA£Q-g?Gl$}A, or between CA20- 
mmB and CMOimUB, yon 
should get an S distributor cap having 
pari No. 22lG&D$m. 

L of a problem 

Is there a fix for a 1985^ Ford Escort L 
that from day one has started perfectly 
in the morning, but then falters and 
stalls until the engine gets warm? The 
dealer says the idle, choke and timing 
are adjusted to service manual specifi- 
cations. The car has a LtMiter carbu- 
reted engine and 4-speed transmission. 

SERVICE TIPS 

■ 11 you' re gelling cruise control speed 
flotations in a 1985 Tayola Crassida, 
Camry or Corolla, the cruise conuai com- 
piler may have to be modified-. TSB 
Eteclueal-GI 1 says how. 

■ 11 you haye a 19B1-B6 GM model that 
cuts oul when shifting From p or N to D or 
R, determine rf ihe transmissiori is a THM 
2Q0-4R at THM 7GQ-R4. If so, the torque 
converter dulch 1TCC) may be engaging 
because of a Faulty TCC valve in the 
pump cover. A solution to ibis problem is 
available. As a point □< -relerence, Pontiac 
TSB B6-7-20 reUs all. 

h The minute ibat siding side door on a 
19B5-B6 rwd Dodge Van or Wagon fails to 
open, have a new noojamming iatch as- 
sembly (pad Ho. 43S4D39 |i installed as 
per TSB 23 25-36 

■ Stop a transmission fluid leak from a 
1850-85 Fond.- Mercury or t9S2-85 light 
iruck thai Has automaiic overdrive (AGO) 
by instating a new 1tqnl pump seal iparl 
No. C2AZ-7A24B-AL The repair is dis^ 
cussed in TSB 05-24-7. 

■ SpeaKing of leaks, if your 1986Y7 Nis- 
san 021 light l?uck has an oil leak from 
the rear of the engine, it probably isn’l 
senous. Sealing the threads o! the oil 
pressure swilch should stop II. Some oif 
pressure units installed in production 
didn’i seal. Refer your dealer io Service 
Advisory Bulletin (SAB) TS 06-043. 



Please give us a hand if you can. 

ROBERT MAYO TV 
SYRACUSE. NY 

/ doubt if a car this new has had time 
to develop any of the bug -a -boos nor- 
mally attributed to older vehicles that 
have this trouble. Pm speaking of such 
things as dirty or damaged choke and 
idle system parts, a defective choke 
m emi m p iston ¥ a fa u tty hot air syste m , 
a bad EFE system, a disruptive ECK 
valve and vacuum leaks. Save investi- 
gating these if what pm about to sug- 
gest dtwsu’t straighten things owl. 

There's a different idlespeed adjust- 



ment procedure for this engine that is 
not in the sendee manual and which 
may have eluded the dealer. It's out- 
lined in technical sendee bulletin 
(TSB) 85-19- 7, The TSB emphasizes 
that the idk-speed adjustment for Es- 
cort and Lynx 1.9-1 iter engines should 
■not be done as directed in the service 
man ua l. Specs pri nted i n the mn n ua l t 
however, should be used. fM 



DO YOU HAVE A CAR PROBLEM? 

Jus/ ask J fort about tt. Send tjtu'f/icw fa (/tr 

Cflf C/iH*e, /tywAfr ,1 ■Tft'fatNtrtf, JZ4 SZiA St- . 

AfW ,YV PMfl9i Ft 'Aik h;tb r rs rtiiiwjf A" 

Qffswmri p ittUmu AW arr o/'ppvrr wf 

)n ferry/ ut/f hr difcit in fAf rjjfiimft. 




SOLID WOOD CLOCK KITS 

FAMOUS FOR QUALITY THE WORLD OVER 




nw ssMfl 

77*19*1 r rtohM, r M lbs. 



ALL MAJOR CREDIT CAROS ACCEPTED. 

Want to receive our FREE color catalog 
mailings? Send your name & address to; 

VIKING CLOCK CO., bo*4s>o. 

Dept. PM686, Foley, Alabama 36536 
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NEC's digital 
experience here. 



r Sm- 



brings you a better 
digital experience here. 



_ ***** 

. IJ 




* When you put a satellite in orbit, you want every possible assurance that it will perform. That's why 
corporations and governments all over the world ask NEC to build their satellites. 

Even if you don't launch objects into outer space, it's comforting to know that NEC puts much of our 
satellite PC M cfrgilal technology into our Compact Disc players for the home 

While most high fidelity companies have only two or three years of experience with PCM digital audio, 
NEC has been at it since 1965. So it comes as no surprise that other manufacturers are now imitating the 
digital filtration and high-speed switching our CD players have had from the beginning. And it's no surprise 
that independent critics in America, Europe and Japan have awarded NEC's players top ratings 
You see, building satellites is not enough lor NEC We feel obligated to 
take the world's most advanced technology one step further Into your home. 
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Wo bring high technology homo 
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Old House 

RestoraM 



BY BOB VILA 



Home security 



W hen working im an old- 
er home, many people 
will pay eto*e attention to 
architectural integrity, peri- 
od detailing and antique fix- 
ture*, but give scant atten- 
tion to the issue of home 
security . White the tatter is 
less glamorous than the for- 
mer, it certainly is impor- 
tant, According to the FBI, 
more than G million Ameri- 
can home* were burglarized 
last year, that 1 * about one in 
14 homes. Due Lo this, peo- 
ple an? starting to look be- 
yond ordinary security items 
such as locks or window 
grates to an assortment of 
high-tech security products. 
A& u result h t he home securi- 
ty business enjoyed a very 
good year, with almost $G 
billion in sales. 

Unfortunately, there i* no 
foolproof way to prevent 
burglary, Jf a thief wants to 
get in badly enough, he prob- 
ably will, regardless of 
whether your doors are wide 
open or made of solid steoh 
However. hero* the good 
new*: The more you're able 
to increase the risk to the 
potential intruder, the less 
tempting a target your home 
will be. 

Most burglars follow a 
pattern. First, they like to 
operate without forced en- 
try. More than 40 percent of 
residentiat burglaries do not 

Contributing Editor Bob 
Vifo it* bust of public tefevi- 
xktJt * u Th r> Oht U tmxv t " 
ft* tided hif Owem-Cont ing 
FilirrgUw. 



involve a brqakdn. Many 
times, a burglar even uses a 
key. 

Burglars are most encour- 
aged to strike when they 
think your house is m>occu- 
pied. A thief looks for signs 
that you're away: a dark or 
quiet interior; unretrieved 
mail, an empty driveway or 
interior lights which remain 
either on or off for many 
hours at a time. 

Burglars need to work 
quickly. They know the 
more time it takes to break 
in, the greater the odds of 
their being detected. 



Here'* how to fight back: 

Lock your doors and win- 
dow* when you're away from 
home. And be sure your 
house key? are accounted 
for. 

Use a remote-control tim- 
er to turn your home's lights 
and appliances on and off at 
irregular intervals. This will 
give your home an occupied 
look. If you go on vacation, 
arrange with a friend before- 
hand to pick up your mail and 
newspapers and eliminate 
other telltale signs that 
you're away. 

Make sure all doors are 
strong, tight-fitting and se- 
cured by good lock*. Win- 
dows should be equipped 
with effective locks or, for 
certain windows, bai's and 
grilles. Install bright, hard- 
to-reach exterior lights in 
doorways and yards. 

Doors, windows 
and locks 

A burglar often Starts olt a 
heist by examining a home'* 
exterior. If he finds a door 
with a hallow core, he'll 
probably rejoice. Most can 
be broken through quickly. 
On the other hand, a tight- 
fitting, solid -core wood door 
at lea*t Wa in. thick or a 
metal door would be likely to 



discourage him — especially 
if it's equipped with a well- 
built deadbolt lock f$2fi to 
$50) anil a properly mounted 
strike plate^ 

Poors with glaas pane* of- 
ten attract a thief* attem 
tion, To prevent him from 
breaking the gla^, reaching 
in and opening the door from 
inside, secure the door with 
a double-keyed deadbolt lock 
(one that's opened with a key 
from both inside and out- 
side). 

Sliding glass patio doors 
may also attract a burglar 
because many are made with 
flimsy locks. Use three com- 
ponents to reinforce this 
area, First, insert a length of 
pipe in the track to prevent 
door movement in case the 
lock is removed. Second, to 
prevent the door from being 
lifted oft its track, put in 
several large screws, with 
their heads protruding in the 
grooved section of track 
above the door. You'll be 
able to remove them but the 
burglar won't. Finally, in- 
stall a secondary patio flour 
lock (about $10) on the lower 
or upper portion of the door. 

Windows are another 
weak link in your home's de- 
fenses. Nearly all windows 
i 7 f fennr turn to paffi jtf) 



Seven potential entry points For a burglar: |. Front door, protect It with key and deadbolt locks. Ufire ft 
to a perimeter alarm system. 2. Glass right* above the door should ateo be wired to perimeter alarm. 
From casement windows are accessible by a step ladder. Remove the handle crank once they>e shut 
and wire It to perimeter alarm. 4. Basement window! are extremely vulnerable and are a good 
candidate for perimeter alarm, a key sash lock and ban or grille. 5. Sliding gf ass doom are easily 
accessible. Block them with stops, additional tacks and wire to perimeter alarm system. 6. Shield the 
garage door windows from the Inside with pieces ot shaded acrylk panels- ?- U/lndows above the 
garage should be protected with sash locks and wired to perimeter alarm system. 
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interim* sensor* detect movement wv intrusion insE de your 
home. 

A ] u i ri me ter system is designee] to sound an idann before 
an intruder has entered However, this system involves 
many com|>onent* and considerable installation time a ml 
expense. In large houses, the Hiring in a perimeter syrtem 
can be expensive ami even intrusive. A wireless system 
may be more appropriate 

Interior sensors detect an intruder who has managed to 
break in. Photoelectric, ultrasonic, mkrowuve and passive 
inflated sensors can do the job. Obviously, since these 
devices can't distinguish between you and a burglar, the 
best time to use them is when you're upstairs in bed or away 
from home, 

I believe the infrared interior systems are the best. They 
can delect changes in heat radiation and, thus, sense the 
body heat of a person entering the protected area. They are 
less prone tn false alarms than moti mi-detectors, as long as 
they're not in direct sunlight or pointing at objects that 
charge temperature rapidly, such as air conditioners or 
radiators. They are especially good For homes with pets 
because they can be pointed at the top half of the room so 
pels won’t set them oft. 

1 recommend combining perimeter and interior sensors 
in the same system. In a 2-story house with a basement and 
second -story windows, you might employ magnetic contact 
switches at all entry doors and infrared sensors to guard 
rooms and halls. 

Select an alarm company by asking your friends: they 
might have recommendations. Reform signing a contract, 
gel at least three written estimates. 

Finally, if you're foilunate enough to live in a Crime 
Watch community, join in. You'll be looking out for your 
neighbors' homes while they look out for yours. FM 






OLD HOUSE RESTORATION 

(Cotriitt tfftl /mm jjf jf/f .j-j J 

are accessible to burglars, especially first floor, basement, 
and those near balconies and fire escapes. 

Take these precautions: 

Double- hung windows should be locked with a keyed sash 
lock with a large, protected latch area. Basement windows 
should be secured with, grilles or bars with a safety latch for 
inside opening. Windows with air conditioners should be 
secured by fastening to the sill or window fs-amc. 

Alarm systems 

You should consider buying an alami system if you live in a 
neighborhood with a consistent history of burglaries or if 
your house is frequently unoccupied for long periods. Self- 
installed alarm systems cost from about Sot* to more than 
JoOtb Professional J_y installed systems start at about $1000 
anti typically cost S2LKKI for a ij-bedroom house. 

Moat -do- it-y ourself security systems come with a '“local 7 ’ 
alarm, namely one that activates a bell, siren or lights 
inside or ouUkle of the house, A wide variety of these 
devices are available, often in kit fonrn, at hardware and 
electronics stores. They are intended to safeguard your 
property by scaring off a burglar when you're away, 

A professionally installed system, however, is better 
equipped to protect you while you're at home. For a small 
monthly fee. the alanri can be hooked up directly to the 
police station (where allowed), to a monitoring service 
(usually the company which installed the system] or the 
telephone of el friend or relative. Smoke* temperature and 
moisture sensors can also be included. 

Alarm systems have perimeter or interior sensors. Pe- 
rimeter sensors guard exterior windows and doors, while 

4 * 
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■ flew OflETlKE spackllng 
applies, quick and easy,., 

r*"' * 

j large holes. And ONETIME is 
guaranteed not to sag or crack- 
er your money bach. Tty 1L 
You'll he super deUghted by 
super light OMCTIME. At most 
hardware, home center, and 
paint decorating stores. — . 
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For yeairs, you do-ityoursdfers have had to put up with 
ordinary spackiing products. You know. The kinds that sag, 
shrink, crack, and never Joe* rfajht. flo moref Red DevU 
has solved all your speckling problems with a revolutionary 
ftew product-. > i 







Half of this ad is painted wood. 

Half is Restoration Vinyl Siding. 

The only way to tell the difference . . 




...is to wait five years. 

Introducing Restoration 1 Vinyl Siding from Wolverine. 

Our apologies to Mother Nature but, as you can see our 
new Restoration solid vinyl siding not only looks like real 
wood, it's actually better. It lasts longer. It never needs 
painting. And it costs substantially less. 

Restoration solid vinyl siding comes in seven beautiful 
colors. The color is actually part of the vinyl, so Restoration 
will never peel or blister, Never, That's one of 
the reasons we guarantee it for life.’ 



As seta on 
‘TtmQkStfptae.' 








For more information 
on the entire Restoration 
Collection, a family of 

solid vinyl accessories designed to accent and beautify 
your home, call Wolverine Technologies at 1-800-356-8722 
I in Michigan, call 313-386 0800} for a free color brochure 
But don't tell Mother Nature 
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Convert Your 1963-1986 Thunderbird 
V-8 or Turbo) to a Popular 
lechanics Project Car 



(V-6, 

Meet 



AT PRICES 



60 



k % 

OFF 



KIT 



Mt 



Lnr sene 
S34S 1UI 
539S JJP9 
52*0 |195 
5*59 J |# 



SPEEDOMETER 
ALSO AVAILABLE. 

KITS 
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OH OCTOSIR 24L 1988, 
IMPA {IHTERNATlONAL MOTOR 
P*f « ASSOCIATION) Invited domefttc and 
Imported cor rramutac fu ro r * to BflgfcfllPa li in Hi 
annual M Day event held at the time Pock Park rood rating 
Joe Iffy. IfstipAjTwrtcon Mototeart wai Itwe with a 1986 Aero QT 
Intefcooled Turbo ThufidefblnL 

Here ere same CCnYtWlfS ton 3MPA members otter tflvlng th© Aero GF 

WADi HOYT, Auto Editor. POPULAR MECHANICS. ' Mas t risfircfaB 
T-Birdl i have ever dffren It goe* Ike a rocketl We iked it so much we- 
chose to bufed a speed Rrqjpet Cor cfoynd one " 

RICHARD STEP UR, EieCult V* Editor, POPULAR SCIENCE, Tt reaiy 
handled much more ike o European car than I ever expected from 
on American, cor. handing was Ann Hot and fast The turbo boa?! was 
super-smooth and realy pcwerfiA Styting k ctffereat-i Ikied It, 
espectQty the unique asvm™tTKd^eegFi grle which ts o need 
jabber. Styling ij dean, taslelut not gfrimickY " 

801 WRK>HT h ROB IT. FRANCIS SYNDICATE, We've ttog thought 
that Ford's SVD group v^oM do lis stuff on the T.8kdl Wet. Ford 
hasnffi It has token m Koto and Kofe-Americon l^torcor? to create a 
SVO TtKinderbkd ■' 

TOM INCAMTALUPQ. Auto Editor, NIW YORK HEWfOAY, TP looks 
rober than any production ear-between a factory stacker ond o 
NASCAR rocs cor. The fight 1km suspension translates *no tentfc 
cacnering; on me une fcoc* cYcdt.” 

MUSCLECAHS MAOAlLNE, "B» Koto's expertise restft* VI Q T-Bkd ihat 
con swoop down on mony inpOrts that are for mOr© prcey. and tun 
cycles around tt^m. One such dead duck a the $4QOO0 BMW 635 
C5I Koto ctm dettvor a hAy-looded Intwcoateia irfeetton end 
Turbocharged Aera GF tar less than tuff mat tab" 

PON VORDERMAH, Coiimmam Autemobito Rating tefvto*, it ran 
Phe tegs off a bunch of seftoui. hlghphced sports cars on the race 
track. >t was one of or#y two cars ot the Urn© Rock which mode ™ 
srr^e-ma other wch a &40JGOO Porsche onscr 
NANA MURYLKOh Auto Idttw. THE RANT RECORD. Kolb's Aaro GT 
ft hot performance refined In a sleek, cjiet package with a form that 
make* the prise race it graceMly teftes the c^ves with ihe prowess 
of □ car accustomed !o being pushed lo Hi knit." 

CUSTOM PICK' UP TRUCK PARTS AVAILABLE. 
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Imports 

BY BILL HARTFORD 




1988 Volvo 480ES 




VW gull-wing 

Three-wheelers go way 
back. The first true 
automobile was 
Benzs lMftii 3-w beder. 

Musi since then have 
been wimpy, slow, odd- 
lonking little commercial de- 
livery vehicles. Rut those 
designed recently have been 
screaiwi“s. The ]5fhmph 
Radsey Bullet was featured 
mi PM's cover in Oct. '84. In 
i air story were hot trikes like 
the front-drive Trihawk, and 
experiment als like GM’s 
Lean Machine and Ford's 
Cockpit i Th rec- Wheel ertt 

Are Hnckl, page 91). The 
latest in the experimental 
categoiy is VWV Scooter, a 
120-mph gull-wing that could 
be hotter than a Swatch— if 
VW puts it into production. 
The 2 &eater has a good- 
looking, aerodynamic (0.25 
Cd), fiberglass body with 



thrcc-whccf Scooter coord 6c 
aooiher Beetle If VW makes, a. 

great versatility; The ypjll 
wings and rear window can 
be removed for “motorcy- 
cling. " Ruttoned-up. the 
Scooter is a tight, comfort- 
able sports car, It mounts an 
SS-hp Four transversely up 
front to drive the 13-in. al- 
loys; a swing axle holds the 
wide, Ifi-in.-dia. rear wheel 
and tire. If the Scooter were 
in dealerships for the light 
price, VW would have an- 
other Beetle, 



New sport jwagon h on sale In Europe: wlJJ be here fall 'B 7, 



C ars come and cans go. 
And some are reincarnat- 
ed. The 480 PS — Volvo's 
first front- wheel-drive car — 
can’t escape comparison with 
the Volvo IBOdESofthe ear- 



buckets. And it's a real 2+2, 
with civilized seating for the 
+ 2. With transverse, 107- 
hp. fuel -injected Four, the 
base model should make an 
excellent eommuier-ecooter. 




VQQYURS OF THE AUTOMOBILE 
OAIMLER-BENI 



121 mph. With 27-inpg fuel 
economy, the diesel has a 
cruising range of over bOO 
miles, the 544, w hi 3003DL 
has AHS aiiLsluck brakes, 
driver-ride air bag anil anli- 




t heft AM FM. The Mercedes. 




The 1 98? £L disgusieef In this unofflcFar 
photo, geti computer-contFoUed 4wd. 



ly '7fjs* We lauded the 
stretched s porta-car concept 
after driving the old sport s- 
w agon 1500 miles through 
Sweden iQi te-Of-A -K i ttd 

Car. page 40, Oct, "72), The 
1800 ES was an extended- 
roofline, tailgated version of 
the high-tailing 1HU0S spurt 
coupe, The 480ES has the 
same 2+2 sports wagon lay- 
out , but in a thoroughly mod- 
em adaptation. First of all, 
it's front-wheel drive— no 
bumps and humps to keep 
driver and passenger inex- 
tricably bundled in their 

The 72 spensweg- 
on: a unique and 
desirable car. but 
the Interior was 
"too much Nke the 
cockpit of an old 
eflve-bcuTiber.'' 



With intercooled turbo on 
the 1. 7-liter ohc block, it's 
pure (JT, 

Both versions will come 
from Volvo BV in the Neth- 
erlands. There'll be a choice 
of 5-speed or automatic and 
made-in-the-U.S,A, air con- 
ditioning. Standard are 4- 
wheel discs, but unique is 
x\BS plastic for hood and 
front-end body work. Price of 
the 489ES should stall at 
$11,000— which means that 
after a decade of genllifica- 
tion, there will again be an 
affordable Volvo, 



Year of heavy 
horsepower 

When you've been 
making cars — great 
cars— for 1 00 yea re, 
you don't celebrate 
by goofing off. The 
creative juices are al- 
ways flowing at Mer- 
cedes-Benz. And es- 
pecially this year. To 
commemorate the birthday 
of the car, and the company, 
Mercedes sponsored a de- 
sign cum petition for n poster 



image. The winning entry is 
simplicity itself: The number 
100 suggesting the shape of a 
car.. Another winning entry 
for this year is the Mercedes 
800SDL, the most powerful 
diesel available anywhere in 
the world. Top speed with 
the new, 148-hp turbo Six is 



diesel heritage now goes 
hack 50 years, to the "M 
360D, first production car 
with a diesel. 

To stan its second centu- 

Mercedw 300SDL 
with 3-|Jter turtu^ 
diesel Six U q liter 
and fast. Top speed 
is 121 itiptfi from the 
14B-hp powerplant. 



ry, M-B will have a new 3L 
sports car. The luxurious SL 
will be real- wheel drive — 
normally. But if you get into 
trouble on a slippery road 
and the computer detects 
wheel slip, a 4- wheel-drive 
system is instantly engaged 
to keep you on track, W 
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Hardware, Home Center and Building Supply Stores 




3/B" REV. DRILL 



FLOOD LIGHT 



FRAMING HAMMER 



EXTENSION CORD 



HOSE REEL 




$ 17 " 





$1999 



Variable speed revers- 
ing drill Pdwerlul light- 
weight 



300 wall Idea* (or oui- 
doo f ol security use 

(MW) 



22 oi Carbon sleel 
head w/ehecfcered 
lace Hickory handle 
tv. o:*> 



50'. 3 wire UL listed 
Meets OSHA require 
ments it? r ouldoor & 
indoor use 



Front winding gdji- 
rusnng Holds L50 ol 
V hose 23-wc 




WORK APRON 

$|599 




ENTRY LOCKSET 

$6*8 




WHEELBARROW 

> 9 9 no Solo Price 

Mix 1 B abate' 



SHOP VAC 

$4997 



WOOD 




4*4 CU 11 2D yr 
guarantee .HSC". 

report Ir-r iteegih 



ifrntc 



2 -Peg apron w 12 
pockets Sf slols Ideal 
giCi simulated Learner 

; VF 15.27} 



a gas Wei/Dry 4 free 
accesscnes Shuts oft 
when lull r tto-dj-w 



6 Pc's Made (or power 
IdqIe 5 bits plus O' exten- 
sion w/hei key 3^ 



Ext use Includes 
deadJasch lor extra 
security Bright brass 
finish ■ -sriGT us> op . 



$34.99 After Rebate 



COUPON 

/ 



m 



LIQUID NAILS 



I With Coupon 

Helds where no Lis won 't 
go Easy (o apply Use . 
on almoil any surface 

(LM-W1BI 

B- 1> ■ “ L_X r ~ - T ■ 



CLOSET ROD 



With Coupon 



Coupon 



Adjustable 30"-«" 

Bright Zinc Finish Screws 
included. {wwsi} 



2 Hr' lifetime blade. 
Long, sturdy handle 
w/pull knob/ nail setter 



$449 

M wiuic 



Coupon | 

One person can snap | 



system together. (Suar- 
anleed hq rust, rgl White 
or brawn [rwjocl Raimi 



SPRAY AERATOR 



With Coupon 



Easy swivel Chrome- 
plated solid brass 10 yr. 
warranty. (JSSCj 



SEE THE YELLOW PAGES FOR YOUR 
NEAREST PRO HARDWARE 




"Pro Advice Plus 
a Real Good Price” 



SPECIAL PRICES END JULY 31. 1966 
AT PARTICIPATING DEALERS 









Cycles 




Intruders or Imposters 




Among rh-e crowd of Harley- Davidson look -Rilkes. Suzuki 's Intruder 
Stands out as most fahthfuf to the original concept- 



W ith such superior tech- 
nology built into to- 
day's motorcycles, you'd 
think that all vaJ uo- mind r^d 
riders would flock to the 
very latest machines with 
smooth-running Fours and 
mu] ti- adjustable suspen- 
sions, Fortunately , the 
world of cycle riders is 3 
rather diverse group, many 
of whom value simplicity of 
design and a classic profile 
over a LSQ-mph top-speed 
potential As dazzling as 
per bike spec sheets are. the 
demand for mechanically 
spare V-twirs has never let 
up, much to the delight of 
Hartey- Davidson. 

Unable to blind all of their 
buyers with science, the Jap- 
anese Big Four resorted to 
building their own clones of 
the venerable Milwaukee 
original. Clearly the best ex- 
ecution to date has been per- 
formed by Suzuki, 



Suzuki pulled out all stops 
to make its VS700 Intruder* 
worthy contender. For au- 
thenticity the engineers 
drew up a 45° V-twin power- 
plant, equipping it with stag- 
gered crankpins and a 69H-cc 
displacement . Though the V- 
twin layout dates hack to the 
Stone Age of motorcycles, 
the mechanicals are up to the 
minute. 



The chain-driven single- 
overhead cams in each hoa d 
open four valves per cylinder 




Flat handlebar lei makes for 
reasonably comfortable riding. 




V-twin is a true 45% uses 4^ valve layout. 



via forked rocker 
arm assemblies.. 

Rubber front en- 
gine mounts keep 
vibration at a lev- 
el appropriate for 
a machine of this 
genre. 

A very close 
look at the Intrud- 
er] 1 * veals that the 
engine is in fact 
liquid cooled, de- 
spite the presence of deep, 
cast -in fins nn the cylinders 
and heads. The radiator is 
downplayed by its tall and 
1 hin profile, to the point 
where you’ll almost overlook 
it in the side view. The water 
jackets keep a lot of the me- 
chanical racket inside, so 
only an authoritative V-twin 
burble escapes from the split 
exhaust system. 

After establishing the me- 
chanical basis of an H-D 
look-alike, Suzukis engi- 
neers went to work on the 
fine points. Picking up every 
styling clue and subtle nu- 
ance usually credited to the 
Milwaukee maique, Suzuki 
softpeddled the manufactur- 
er's identity with a simple 
winged Jd S" on the gas tank 
and barely a mention beyond 
that. The de- 
signers did their 
homework well, 
studying Ameri- 
can choppers in 
their natural 
habitat, as they 
s u eeessf u ] ]y 
[lulled off the im- 
age of a grace- 
fui, bare- bones 
machine. That 
means that a 
number of fea- 
tures we've 
come to think of 
as standard equipment are 
trimmed from the Intruder: 
There's no tachometer; gas 
gauge or trip odometer to 
clutter the rider's view. 

Shaft drive may be slight- 
ly unconventional from a tra- 
ditionalist's point of view; 
but in terms of low-mainte- 
nance riding enjoyment, 
there's nothing like it. The 
twin-shock rear suspension 
is adjustable only for pre- 
load; by using strong springs 
it does ii good job of damping 



the up and down gyrations of 
the .shaft as throttle position 
changes. 

Around-town cruiser or 
not, the Intruder could cer- 
tainly stand more braking 
power. A rear drum and sin- 
gle disc up front don't have 
the power to make you feel 
like pressing your luck on 
any stretch of road, and the 
long front fork is given to 
llexing when pushed hard. 

The Intruder buyer’s big 
decision will be choosing be- 
tween the flat, drag handle* 
bars or a buekhom set, and 
whether the classic spoke or 
newfan gled east-alloy rims 
best :-uit his psyche. De- 
pending on those options r 
the price runs from $3199 to 
$3399 



ing of chrome plate h low 27- 
in. saddle height and sensi- 
ble JlkVpound net weight {35 
to 70 pounds lighter than the 
competition), the Suzuki In- 
truder makes a powerful 
case that the Japanese can 
build a hike that appeals to 
the most apple-pie-addicted 
Yankee out there. Will they 
run Harley -Davidson out of 
business? Never happen, be- 
cause H D’s diehard follow- 
ing seems genetically difi- 
1 i plpfine fnr*\ in mw 1 



With Ete Buick-sized help- 




Instrumenc panel is Just the classic speedo. 
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SI 



Your 

Ultimate 

Weapon 

Against 

Athlete’s 

Foot. 




New 

Footwork 



TOLNAFTATE 1% ATHLOES FOOT REMEDY 



There's no stronger, 
more effective way 
tti prevent and cure 
athlete s fool without 
a prescription. 



Also available in cream, 
pmv dei 1 &> solution. 



CYCLES 

{ Ca nlimifd fm»i ptiijt' 51) 

posed to buying only real American 
steel. 

At least now we do have a viable 
factory custom, right down to the mold- 
ed frame neck, thal combines reason- 
able price with leading-edge engineer- 
ing and all-American styling to fill the 
needs of th ose who choose to stray from 
the ranks of the H-P faithful 

Long-haul mountaineer 

From the off-road bicycle innovators at 
Fisher Mountainbikes comes a class of 
2- wheelers you may not be familiar 
with — the expedition bike. 

The mode] is known as the Mt, Tam 
ill the hip Marin County dialect, but 
w hat it means to you is that this bicycle 
has been designed for both short bursts 
up fire roads as well as long-distance 
treks. 



The specific geometry employed on 
Lhe ML. Tam is a combination of a 
relatively short rear triangle and mod- 




Fisher Mt- Tam h an Expedition bdke built for 
both ni-e-road sprints and long hauls, 



eratety steep head and seal-tube an- 
gles, In theory, that will make it stable 
for Lhe long haul wiLboui giving up 
responsiveness, in .sprint work. Frame 
sizes range from 14,5 in. up to &4.5-in, T 
and all but the smallest use 26-in, 
wheels. 

Engineering is the key to Fisher's 
great popularity among the hard-core 
mountain bikers, and the Mt. Tam fur- 
ther displays that leadership. Built up 
of Fisher Tange Prestige quad-butted 
tubing, the tubes are sized in propor- 
tion to the frame size under construc- 
tion. Beautifully radiueed, fillet-brazed 
joints make the frame a joy to behold. 
This construction technique is an 
American specialty and, by Fisher's 
criteria, an advantage aver European 
and Japanese methods, 

Imrnn paint and a clear coat over Lhe 
decals ought to keep it all looking sharp 
for a good long time. 

Icing on the cake includes a New 
Tange Unicmwn, fork, Shimano forged 
forktips anti mounts for two w ater bot- 
Lies and a rear rack. 

If your idea of roughing it off road 
goes further than an afternoon in the 
forest, the versatility of an expedition 



machine offers what you could only 
build for yourself in the past- With the 
Fisher name on it, you'd have to fee] 
certain that the $1340 Mt, Tam is capa- 
ble of get Ling you there and back, with 
loads, of fun ill between. 

Classic appeal 

While I'm the first to gush adoringly 
over the newest high-tech innovation 
on any 2-wheeler, 111 also have to admit 
to harboring a soft spot for the elegant 
motorcycles of yesteryear. The one 
company Lhat still seems to produce 
cycles with one wheel Locked in the 
1920s 1 Harley- Davidson, makes no pre- 
tenses about heritage and tradition. 
While Lhe mechanicals have been mod- 
ernized, H-D has dont? a land^office 
business in marketing nostalgia to the 
affluent rider class. 

Take a look at Harley's latest back- 
to-the-future machine, the FLST Heri- 
tage Soft ail, Every bit of it Ls designed 
to rekindle fond emotions of 
Founding-family descendant and vice 
president of styling Willie ft. Davidson 
calls his Classic American creation the 
New Nostalgia look. If it were a car, 
we'd lump it with the neodassic catego- 
ry, much like the replica Cords and 
Duesen bergs built on today's modem 
chassis. 

The front end harks back to the 
original Hydra Glide telescopic front 
fork. The rear has the shock-absorber- 
less look of the hareltail design, but 
concealed gas -charged, horizontally 
mounted shacks soak up the bumps. A 
cream and red 2- tone paint scheme 
solidifies the classic look, covering the 
Fat Bob fuel tank and extra- wide front 
fender every place where chrome has 
not been plated on. 

Lest you think that this is nothing 
more than a replica of an antique, check 




Heritage Softall u all nostalgia in looks, but 
thoroughly modem In mechanical*. 



out the running gear: the torquey 30- 
cu.-iti. Evolution V-twin powerplanL, 5- 
speort transmission and Kevlar-rein- 
forced belt final drive. Everything 
about the Heritage Softai! is big. It 
weighs in at 650 pounds dry, and the 
price tag is a breathtaking SWJ99. As a 
nostalgia trip and an alternative to 
restoring a basket case, that may make 
good sense. But simply p itVa lot of coo] 
for the money. Hn 



1905 Lttlerle L^b4ratOii£r4 
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Protect the biggest investments of your lifetime. With 
two new special edition videocassettes from Consumer 
Reports, the leading consumer advisory magazine, 
“HOME, SAFE, HOME” is a complete guide to home 
safety and security. From ''childproofing*’ and accident 
prevention to security devices and comprehensive insur- 
ance coverage. “CARS" helps you make the most informed 
buy on a new or used car. Provides lips on gelling ihe 
best deal on auto loans. And helps you decide on the 
most appropriate car insurance at the best price. Both 
arc 50 minute tapes. At just SIS95 each, it's the most 
reasonable premium you’ll ever pay. 

KARL- LORI MAR 

^^^MflMCVIUIFfl 



j Order dim:! by i_a.L3 i cil* 1 L^iB4. in California 

j ]-7 14 -474-0Ci55. Or send a check for > 1R£J5 each plus ti.5% 1 Las 
j and $2-50 ior shipping and handling per cassette u * Consumer 
i Reports VfcfeGL in cfo Karl - Lftriinar Home Videu, 1^42 ! 

j Cowan* Irvine, CA. 92714. 

j Name I 

Address 

City _State Zip j 

Visaf MasterCard v j 

Espiratfon Dale j 

Signature 1 

HOM E, SAFE. 1 iOU E: Qtuml \ty: V I IS. BK'l A : 

CA KF ; Quantity : VHS: BETA: 

“L'diihmiin resUkriLN rmk. 










Photography 



BY STEPHEN A. BOOTH 



Splash 'n' flash 



S ummer here, and photo 
opfwrtu nf ties abound. 

Trouble is H many of them 
could be hazardous to your 
camera’s health. There's 
boating, snorkeling, fishing, 
waterskiing and white-wa- 
ter rafting, to name a few. 
But, even just splashing in 
the surf or kicking around on 
the beach wit! expose your 
camera to ruinous water and 
sand— unless you have one 
of the new breed of go-any- 
where 35-mm compacts. 

Tough waterproof cam- 
eras have been around for a 
while. Minolta brought out 
its Weathermatie-A in 1980, 
for 110-film photography. At 
the sophisticated end of the 
imaging spec* rum Nikon still 
reigns with its Nikonos— - a 
35-mm SLR. 

Happily, the latest group 
of environment-proof com- 



pact cameras gives you 35- 
mm quality zn a package not 
much bigger than an Insta- 
matfc, Some are watertight 
down to 10 ft. These include 
the new' Canon Aqua Snappy 
and Nikon Action -Touch. 
Waterproof down to fi ft. is 
Fuji's Hl)-M {Photo Vpdnt^ 
page 158, Sept. r 85). 

Most compact 35s gi ve you 
some form of automatic locus 
system — usually i n franed . 

Unfortunately, these sys- 
tems don’t work underwa- 
ter, so the Aqua Snappy and 
Action-Touch (even the HD- 
Ml rely on fixed or zone fo- 
cusing. Like all compact 35s, 
they still select exposure 
values automatically for 
you— including flash when 
needed. Another feature 
they share is automatic, mo- 
torized film advance — im- 
portant underwater. 



Canon’s Aqua Snappy hah 
a fixed -focus 35- mm lens. 
Submerged, it focuses from 
3 to 10 ft. Out of w F at(?r, focus 
ranges from 5ft.to infinity. 
Though the yellow-and-gray 
Aqua Snappy Boats, you can 
fit it with an accessory 
base and sports find- 
er. The latter 
makes it easy to 
frame pictures 
when you're wear- 
ing a face mask or 

goggles. 

Also included in 
the accessory base 
kit isacloseup lens. 

This lets you focus 
within a foot under- iuii,™ 
water and 5 in, 
when above. For accurate 
measuring underwater, a 
close up rod attaches to the 
base; a snap-on viewfinder 
performs the same chore 
above water. 

The Aqua Snappy uses ei- 
ther 100- or 400- ASA film. It 
costs 5200 with accessories, 
SlfSO without. 

Ni kon h s Action-Touch 
lacks the accessory package 
(a float-belt is available), but 
for $267.-50 gives you the 
versatility of autofocusing 
above water. When sub- 
merged, you have a choice of 
four fixed -focus zones (2 to 
31* ft., 3^ to 5 ft, , 5 to 12 ft,, 
12 fL. its infinity), It automat- 



ically selects the proper 
speed for 50- to -1600- AS A 
films. 

Hash I 

■ The film-less camera has 
arrived. By the time you 



autofocus by land, manual toy i 

read this,, Canon will intro- 
duce an electronic still cam- 
era for professional use 
{Photo Update, page 70, 
Feb. H 35 and page 156 h Sept. 
’85). Like the Canon proto- 
type used during the r 84 
Olympics, the new' model re- 
cords up to 50 photos an a 2- 
in. magnetic disc. An ama- 
teur version will follow in 
two years. Stay tuned for 
more details, 

■ Kodachrome is getting 
turbocharged. Kodak ac- 
knowledges that it’s prepar- 
ing a speedier ASA-200 ver- 
sion to join the venerable 
ASA-25 and -64 slide films 
later thin year, vm 



Canon 3 5 -mm Aqua 
Snappy (above \ 
floats; hccdoi ly 
sportrfjnder toaw 
| left | makes It easy 
to Frame unefowa- 
ter shot; when 
you're wearing* 
a mask, 
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A good fireworks shot can evoke 
as many ooh's ana aah's as the 
real ihing. Here's how to capture 
the Independence Day action. 

Your camera sees fireworks 
as moving light sources and will 
trace the explosion's pattern on 
film lor as tong as the shutter is 
open. For best results, aim your 
camera al a predetermined spot 
and sot the focus to infinity. 

With adjustable SLfl cameras, 
set ihe shutter speed to B. Use 
ASA-400 slide film, and vary the 
aperture from f B lo I/'t 6 between 
shots, 

Open the shutter Just before 
the explosion and close it belong 
the embers start to fall. 

With ayto-everything 35’mm 
compacts, make sure your mod- 
el goes down to a shutter speed 
of at least i/8 sec.— and will 
operate in darkness (you might 
have to kick it by covering the 
electric light-metering eye. and 
also the flash). Shoot with ASA- 
100 side film, and snap the shut- 
ter as the rocket explodes. 



Mo matter what camera or film 
you use, Ibe slow Shutter speeds 
involved mean that handheld 
shots risk jiggled images (see 
the upper burst in our multi-ex- 
posure oxampfle). Support your 
camera on a tripod or steady 
base and usa a cable release if 
possible. — A/mfind Ensanian 



S4 
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Only NRI teaches you to service and 
repair all computers as you build 
your own 16-bit IBM-compatible 





micro 



Now that computers are firmly estab- 
lished in offices— and in homes, too— the 
demand tor trained computer service 
technicians surges forward. The 
Department of Labor estimates 
that computer service jobs will 
actual ty double in the next ten 
years— -a faster growth rate 
than any other occupation. 

Tote# systems 
training 

No computer stands alone 
, ♦ . ifs part of a tola! 
system. And if you want 
to learn to service and 
repair computers, you 
have to understand com- 
puter systems. Only NRI includes a power- 
ful computer system as part of your train- 
ing. centered around the EBM-compatible 
Sanyo 550 Series computer. 

As pari of your training, you'll build 
this highly rated, 16-bit IBM compatible 
computer system, assemble 
Sanyo's ‘intelligent" keyboard, 
install the power supply and 
disk drive, interface the high- 
resolution monitor and dot 
matrix printer, even expand the 
memory from I28FC to 25GK 
RAM. It's Confidence^building. 
real-world experience that 
includes training in program- 
ming, circuit design, arid 
peripheral maintenance. 

No experience 
necessary— NRI 
builds it in 

Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You'll start with the 
basics, then rapidly build fin them to 
master such concepts as digital togic, 
rnicropmcessor design, and computer 
memory. You’ll bulk! and test advanced 
electronic circuits using the exclusive 
NRI Discovery Lab*, professional digital 
multimeter, and logic probe. Like your 
computer system, they're all yours to 
keep as pari of your training. You oven 
get over 1 1 r 000 won b of software . 
including Lhe popular WordStar and 
CakStar 

Send for 100-page 
free catalog 

Send the coupon today for NRI’s lOfl-page 
toll color catalog, with all the fads about 



N R I is lhe only hern 
sluefy school Ihil 



trains you on b total 
compute* system, 
roii'll Install and 
chack fcayfcoard. 
pm** ftupp 
drive, printer, and 
moo is or. following 
slfip^^lop 



computer 
training. Rtad 
detailed descrip- 
tions of each 
lesson, each experiment you perform. Sec 
each piece of hands-on equipment you'll 
work with and keep. And check oul NRI 
training in other high-tech fields such as 



Vwr NRI IrtBl 
iraJHms. training aieludei 
aUolShis ■ NRI Dixcnvfiry 
Lib" io rtfrilflft md modHy 
cirrurl'E * Fnur l-jncliDri digital 

muttirFwtenMl-lh aaAocaautte treiniag 1 WflitMkigii 

probo- hr visual anamination <A computer circuits 
*■ SM Sar^siwrnpvlar with "Inteftigenr ktyboird 

And KOK dDubk^di^ity, double lidud dnk dim ■ Nigh 
fawlylhn mon«KJin>fiw! monitor * RAH (up^nsinn 
module ro^ive f*Kj powerful 256K nwnraMy -120 DPS 
dg| malms. printer *Hh n^-jir hilar moA - Eisy 
WiH&f I, WortfStAr, CaltStnr burtdtbd uJEwar** Rrhr 
mnot manual, Khftnvil^and bUe-SlHd Pe«-SO*tt. 



Robotics, Data Communications, 
TWAudio /Video Servicing, and mare. 

Mail the coupon today, and see how 
NRI can prepare you tor advancement and 
new careers in the exciting world of 
electronics. If the coupon has been used, 
write to NRI Schfjob, 3939 Wisconsin Ave., 
Washington, DC 20016. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 



Mc&lWfJHlH Conhnuin^ Ffluc*|Lon Cc*lEi 
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A. Spot WeM Gun 



% A. Spot Weld 
Perfectly In 6 Seconds 



Make Fast* Distortion “Free Weltis 

Spot welding h as some distinct advantage!?. 

It's very fast — a few seconds for a sound 
weld. Because the heat is confined lo a small 
area (the V diameter electrode.) it avoids 
warpa^e or distortion. Allows for accurate 
control that lets you make consistently 
uniform welds. 

Easy to Use — Even for Beginners 

Hook it to the electrode holder of your A.C. 
arc welder (set at 50 amps) and ground to car 
body. Just pull back trigger to retract 
electrode , line up weld point and press head 
against the metal. Metal must be free of rust, 
paint or grease. Release the trigger and allow 
the electrode to contact the metal and glow 
for 1-2 seconds. Then raise the electrode with 
the trigger and allow an arc to form a molten 
puddle of metal (always use welding goggles 
or shield}. Each weld lakes about 5-6 
seconds. Auto manufacturers used spot welds 
to build your car you can restore it with the 
same aulbentic technique. 

Converts an Arc Welder to a Spot Welder 
It welds any steel between 3 8-26 gauge. 

(Auto body sheet metal is between IS and 22 
gauge). Ideal for welding replacement panels, 
floors, brackets, clips, braces, etc. Welds from 
one side so it can even do blind panels that 
ordinarily can't be spot welded. Comes with 
two pressure heads — four prong for conirol 
on flat areas and two prong for reaching into 
edge and recess work. Proper replacement 
electrodes available through Eastwood. Gun 
comes complete with connection wire, spare 
electrode, 2 pressure heads and complete 
instructions. 

4355 Spot Weld Gun S35J5 

4321 Package 10 electrodes 19.75 

4343 A Powerpaek for stitch welder* §109,00 

B. Body and Fender Tool Kit 

Professional Quality body and fender tools 
work as a comfortable extension of your 
hand. The feel is juffl right — so are the 
results. Fairmount uses the correct alloy steel, 
which is drop forged and heal treated for 
tough body shop use. Then each piece is 
hand-ground and polished ip the perfect 
shape for body work, as well as balanced for 




B. Body and lender Tool Kit 
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E- Shrinking Disc 




predictable bounce-back (unlike inexpensive 
models which bounce alt around). The dollies 
fit naturally in your hand to hack up the 
hammer blows. On rough areas our sharp 
English file (with holder) smooths the high 
Spots ami shows low areas which need work. 

The eight-piece set includes: 2 Hammers, 
L5HG and 150G; 2 Dollies, General Purpose 
and Toe: Light Dinging Spoon: 14" Rat 
Flexible Body File: Adjustable Metal Holder 
and a copy of The Key lo Metal Bumping 
1324 8-Fc. Body & Fender Ton! Kit $99 00 

C. Magnetic Welding Jig Holds 
At Many Angles 

Setting up a weld is easy with our magnetic 
jig Has over ! 2 lbs. of holding power 
enough fox most sheet metal or tubing jobs. 
Housing is 4' by 2W by W, with permanent 
magnet enclosed- Accurately reproduces 30° 
45°. 60 s . 75° and W angles. 

6523 Magnetic Jig — 514.95 

Two or more — each SI3.95 

D. Flangers For Flush Fit 

Panels 

Adjust tool (o metal (htekness, flange repair 
area and lay in patch panel. Lets you weld 
flush with body meiai, which minimizes 
grinding and filling. Works in tight areas and 
on sharp curves. Perfeci results with very little 
effort. 

62S6 Panel Flangcr §29.95 

E. Smooth Dented Body Panels 
In Minutes 

Just attach this 9* T IS gauge stainless steel 
disc to your heavy-duty body grinder anti 
you'll level stretched metal to its original 
factory-smooth The secret’s in the 
unique blade that creates heat 10 shrink metal 
back into shape. It has a V arbor to fit 
standard grinders (maximum speed 8000 
r.p.Tn.: 5000 r.p.m. ideal). 

7001 Shrinking Disc - S29.95 

F. Convert Your Arc Welder 
For Mi g- Like Results 

Most ate welders have been designed for 
joining W" metal: our stitch welder 
attachment controls welding heat io produce 
smooth, even welds on body panels — limits 
distortion and bum-through. 

The cumenes directed through an electrical 
solenoid and diode circuit. The Solenoid, 
which pulses thousands of limes per minute, 
gives you normal welding amperage while 
allowing you to weld thin pieces. Although 
the arc never appears to break, the 
reciprocating electrode action pulls the 
electrode in and out of the weld puddle to 
limit welding heat. 

Welding s easy: once you strike the self- 
starting arc, lay the rod on the metal and let 
the machine do the work. Resulting bead is 




smooth and even, with slag coming off in 
large pieces. Easy to master with practice. 

The stitch welder's five fool power cord 
attaches to any A.C arc welder's electrode 
holder (must run at SO amps or less). Uses are 
welding rods up to 3/32" steel and stainless. 
Tool body cast aluminum with vinyl 
insulated grip for positve control Electrodes 
held with set screw and can be easily 
replaced. Designed for years of trouble-free 
service. 

43*9SUlch Welder $49,95 

4372 Arc Welding Rods (Imm dia, 3 3b. pkg- 

apprni 120 rods) designed with special fius 

for welding shed metal 19,95 

4343 A Powcrpack for stitch welder- SL#90(I 

Welding gloves — your hands deserve the 

right protection, 

9612 Gloves — $8.95 

G. Nibble r Cuts Metal Fast 

Our nibbler cuts curves, straight lines — any 
shape you need. Leaves flat, no-dLstortion, 
burr-free finish. Uses less effort thin nidi nary 
snips. Chromed steel construction with 
cushioned vinyl grips. Heat-treated tool steel 
jaws. Cuts up to IS gauge steel, 16 gauge 
aluminum. Jaws replace easily. 

6281 Kibbler — $28.95 

6284 Replacement Blades (pkg. 23 $9.95 

H. Fabricate Panels With A 
Shed Metal Bender 

Will form 90 = ' angles in 20 gauge up In 3 8" 
wide. Bends heavier gauge metal in smaller 
widths. Great for reproducing body panels, 
covers, etc. All-alum mum. Bolts or screws to 
workbench. 

6260 Bender — $29,95 

6261 Clamps $4,50 

I. The Ultimate Guide For 
Home Arc Welders 

At last a welding hook that explains tech- 
niques in plain English. Takes alt the mystery 
out of arc welding. Also gives a guide for 
selecting the right welder for specialty jobs. 
Many sample weld beads analyzed so you 
can improve your work. Over 170 pages. 
6630 Electric and Gas Welding — $9.95 

J. Cut Spot welds In Seconds 

Remove spot welds without cutting through 
the lower panel. arbor bah adjustable pilot 
to insure perfect cuts without damaging 
metal. Pilot pops out slug after cutting. Works 
on air and electric drills- (900 rpm max) with 
chuck. Use with shectmetal up to 3/16". 

3219 Spot weld Cutter — $12,95 

3220 Replacement Cutter — $4.50 

K. Sandblast Away Rust 

Our sandblaster ri field proven (thousands in 
use) and priced right. This sandblaster gives 
you the ability to remove rust, scale, paint 
and corrosion in minutes. Also doubles as air 
gun/degreaser for cleaning parts. 

The Eastwood sandblaster package 
includes all-metal power (same as used on 
our larger units), ten foot hose, 14' pickup 




G. NibMer 




H. Sheet Metal Bender 




L, Rmi 
Remoter 





J. Spotweld Cutter 



L Efcctfit ttmi Cm Welding 



tube, spare nozzle and complete instructions. 
Just attach to I HP compressor, insert pickup 
tube into sand or other abrasive and you're 
ready. 

8532 Sandblast Gun — $30.95 

9536 Blast Hood w/Repiaotfale Lens- $19.95 



TO ORDER CALL TOLL FREE 

1 - 800 - 345-1178 

JM PENNSYLVANIA: (2l5> M4-4412 



L. Remove Rust Without 
Harming Good Metal 

QxUSolv removes rust and corrosion fast on 
any metal. Just spray, dip. or brush on and 
see it work!! OxESoIy is non-flammable, 
non-toxic, non-caustic and odories. 

Extra bonus; After removing rust, Oxi-Solv 
gives a zinc phosphate coating to metal for 
belter paint adhesion. Reusable. 

3430 Osi-Solv. 16 oz, - $8,95 
3432 Oxi-Solv, t gallon $24,95 




* !98ti FiaiLhill Gmup tne. 




The Eastwood Company 
E47 Pennsylvania Avc , Box 2% 
Makein, PA 19355 
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Motors ports 

BY STEVE POTTER 




Ultimate power play 



Brabham iowrlder may be the next hot setup fn Formula One cars. 



F ormula One may not have 
quite the presence that it 
did a few years ago in North 
America, when a quarter of 
the Grand Frix schedule 



cd in the engine compart' 
ment, whore prodigious 
amounts of pouter are ex- 
tracted from little, 1. Miter 
engines running on gasoline. 





iwk plECL-L- u j t this continent, 
hut it still repi'Tscmts the 
zenith of motors] sorts tech- 
nology. The two North 
American races on the inter- 
national schedule are the Ca- 
nadian Grand Prix at Mon- 
treal [June 15) and the 
United Stales Grand Prix at 
Detroit [June 22k 
The technological ad- 
vances that make Formula 
One exciting are eon ren t mt - 



New Alia Romeo turbo Four 
puts out 830 hp In race trim. 



not the exotic akuhol blends 
lifter! m Indy and in drag 
racing. Carmakers like Alfa, 
RMW, Ferrari, Forth 
Honda, Porsche and Renault 
spend millions to develop 
these high-tech engine* for 
use in various race chassis, 
One American Learn has a 
Lola chassis. Although the 
ear and its engines are built 
in England, the team is 
owned by Chicago's Carl 
Haas and is run by follow 
Americans T eddy Mayer and 
Tyler Alexander, 

The Lola started life with 
a 4-cylinder Hml- 
turho engine, but 
I he intent ion all 
ikmg had been to 
' io 1BB6 sea- 
ivilh the new 
r unj-Cosworth Vb 
turbo. The new en- 
gine is the successor 
to the normally aspi- 
rated tf-Jiter Ford -Cos - 
worth V8 P which was the 






most successful Formula 
One engine in history. Like 
the VS two decades ago, the 
new V6 was designed by 
Keith Due k worth, and rep- 
resents the culmination of 
this engineering genius's 
thoughts on engine design 
over the past 20 years. 

Equipped with a sophisti- 
cated electronic engine-man- 
agement system based on 
the EEC -IV system used in 
road cars, the new Ford in 
qualifying trim is exacted 
to produce better than J00G 
hp, (The -I -cylinder BMW 
used by several teams has 
the ability to blast out a ru- 
mored 1 250 hnrses for short 
qualifying sprints!) 

The most interesting chas- 
sis- in which the BMW will be 
found is the stunning new 
Brabham BT55. 

What sets the new Brab- 
ham apart from iU contem- 
poraries is the low-line sil- 
houette the BT55 presents 
to the wind. The top of the 
body ..stands only 24 in. high. 
With the exception of the 
rear wing ami the roll bar,, 
the tallest pails of the car 
are the four tires. 

To achieve this low pro- 
file. team-owner Hemic Ec- 
clestone had to persuade 
BMW to modify its tail 4- 
ey Under engine so that it 
cniilii run ljii its side. Anoth- 
er key component in the 
RToo is it h new 7-speed 
transverse transmission, de- 
signed by American gearbox 
whiz Pete WeLssmam 

While super-efficient tur- 
bocharger systems can yield 
belter than 1200 bp for short 
periods of time, the amount 
of fuel a team can use for a 
200- mi Ip Grand Prix is linni- 
erl to a little over 50 gallons. 
It takes fuel to make horse- 
[KiwtT, so the race horse- 
power is effectively limited 
to about 85th 

The chief edge in race 
horsepower comes from 
squeezing the most hurse- 
1 * 0 wer per hour from a gallon 
of gas, ami }ust as it is to the 
case of highway cars, elec- 
trodes plays the key role 
here. McLaren h s Porscbe- 
T AG turbo VS appears to get 
more horsepower from ev- 
ery drop of fuel than any of 
its competitors, A lot of the 



credit for that goes to the 
engineers at Bosch who de- 
signed, built and maintain 
the advanced Motronk .sys- 
tem of electronic engine con- 
trols fur the TAG. 

McLaren driver Keke 
Rosberg has Won most of his 
races on light circuits like 
Montreal and Detroit, and 
McLaren has always done 



Fords TWrrviuJGo I.S'Mter Vd 
has EEC-IV computet Cdm/oj. 

well at these two events, so 
that makes them doubly fa* 
voted. 

Actually, when it comes, to 
favorites, there are no team* 
more fervently cheered by 
the tans than Ferrari ami 
I^olus. Based on the merits 
of recent performance, the 
Renault-engined Lotus !+sT, 

In the hands of Brazilian 
newcomer Ayrton Senna de- 
serves to be a favorite. Many 
longtime Formula One 
watchers say that the 25- 
year-dd Senna shows mure 
pure speed than anyone they 
can remember 

Fermi, on the other 
band, looked strong at the 
beginning of the 1985 sea- 
son, but faded as the season 1 
went on, Ferrari didn't show 
much promise in preseason 
testing or in the early W 
races, so if they only come Ln 
the races to see their favor- 
ite team, Ferrari fans may 
leave the circuits disappoint- 
ed. 

But if they arc coming to 
see a technical spectacle, 
they won't be disappointed 
at all— and they're likely to 
see a heck of a race. M 
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AN AFFORDABLE DREAM 

Your own self-employment venture that can earn you $700 a week! 

r 



One thing i& lor sure Ff you work for someone 
else ydu'13 never get rich The boss might, but you 
won't It's hl-s bu^ns^s, he gels dll the money. 
Satisfaction, and- rerogrtiliOn WhaL it yott were 
tree to call the shots? 

Chimney Sweeping 

Here's a new business where you -can earn more 
in Hour than mnyr jobs pay for a whole day Mot-? 
n one week than a lot of people make m an entire 
month. \ou>e the hogs You set ihe hours and besi 
or flB. its fun You'll work your tall off* but the business 
will be your baby. I've had people tell me that the 
Augusl WfM Chimttey Cleaning System literally 
changed their lives. Not just because of the money 
iheyare making or ih« Taci tliar iti*^ use more Ivory 
504 p, buE mainly because (bey are moUvaled They re 
doing iheiT dwfs thing and loving it. 

How much money? 

ti-ecenclu I telephoned some of lh;E people we 
helped get slarted lr lhe chimney cleaning 
business I wanted to find out-first hand— Just 
how wCli ltiey were doing. With 1 heir permission, 
] recorded gur conversations. We then h?id a 
record made which you can play on your record 
player when you receive our information Here's 
what a couple of them said . . 

Dave Hkhlson, Ohio 

The 3rd quarter □/ £his year / did $23. i !)00. the 
4th quarter f did $24-000, We should foil 
somewhere between 55 and 60 thousand this 
year." 

Fran Watts, Virginia 

"If we need $20£? nt the end of rhe week, it t 
Simply q mqJtei of ITWfelfn£ a Couple of phone criis 
The repeats are JusJ /arttflitfeT' 

John MQszuULi, Canada. 

■‘Lust month f wotted 18 days, arrd I made 2.600 
busies r ‘ 

Ed & Mo Simonson, Tevas 

u Wfe*e Mery ptemed with ir We're making a dream 
come true. LVeW a krays wonted some land a rrrl 
themflcs rp c hfmoey creeping we now own 30 

JuiL what do ihese people do to earn mar kind 
of money? Sweep chimneys. Six io eigtil a day 
if they're FuHUme Two Ot three an evening plus 
ten TO Sixteen on the weekends in ihc case of pari- 
timers who keep their present jobs Since the 
average charge is $55 for the Firsl and $45 for each 
additional in lhe same house, it's easy to see how 
Ed and his wife Mg are making |wo grand a week 

But Whv? 

Why would anyone pay $55 to have his or her 
chimney cleaned? That can be answered in one 
word— SAFETY! 



When so lid fuels such as coal and wood are 
burned in a fireplace or woodsiove. they give off 
a flammable by-product called soul W h ai Is 
SOOt? Sooi is a combination of fly ash and creo 
sole. Creosote is Lhe flammable unbuined residue 
Fefl aver when wood doesn't horn completely. The 
creosote combines with ihe fly ash and the smoke 
carries it into ihe chimney flue This soot then 
sticks to the flue. When a quarter inch Or mcne 
or this sniff builds up Oil ihe chimney walk, il can 
cause a dangerous chimney fire. 

A Chimney Fire 

Imagine this tall stack coaled inside with a quarter 
or half inch of flammable sooi. When ihe right 
amount of heat and oxygen get this stuff burn 
mg, you have your-SElf a real fiTewtirks show As 
the creosote burns, the heat causes the natural 
draft of the chimney to increase ten fold Whai 
you now have is a blast furnace that looks and 
sounds lake a rocket nakang off The temperalure 

of ihe chimney fire. 2000-3000 degrees. Is enough 
Co disintegrate the mOrlar holding the chimney 
toggiher The flaming baits of SOQl shooting ■ ul 
che chimney's top can tend on the sroof and the 
dry leaves surrounding (he house Needless to 
say— (his situation i 5 undesirable and the people 
who've lived through H get their chimneys cleaned 
regularly. 

According to the National Fire Commission 
there were 60,000 chimney fires in ihe U.S. In one 

yea? causing 53 fK>,FSiDO^GOO of damage 75% of 
all fetal residential fires in Vermont, for inslance 
were caused by faulty installation and maintenance 
of wood stoves. Tens of mil lion 5 of people are us- 
ing wood to supplement the high com d home 
healing. There are over 40 million wcodburing 
chimneys in the U.S These people need you to 
clean then chimneys, 

The Height of Technology 

How do you clean 3 chimney? You do It as 
quickly and efficiently as possible The more 
chimneys you can clean in a day the more lives 
and IqS 5 of property you'll save And how do you 
do a %ood job in record lime* Ybu use ihe most 
advanced system available— The August W'esl 
System 

One of the key elements -n the August Wesl 
System is (tie 5tfQ[5wreepeT This machine is a 
high powered, high -volume Lusl collection unil 
that was designed specifics ky for cleaning 
chimneys . When I first started cleaning chimneys 
1 used a large vacuum truck Ft worked well, bui 
they cost over $20,000 now. I also had a problem 
with The 100 lee t of hose Ft didn't always reach 
the fireplace from Ihe outside. The powerful bui 
portable SootSweepeT has the same kind of air 
moving muscle as a vacuum truck, bui you can 
bring il right sn the house brew filter technology 
is the key to its efficiency and dependability 

Other key ctements of our system are an assort- 
ment of high caibor-. ste^' brushes, specially 
designed fiberglass cleaning rods, roof Mfely 



equipment an nasy-to-fnllow hand hook with 
everything from advertising to chimney descgri. a 
newsletter, telephone consultation and much, 
much etiotc I donl have room to go Inlo all (he 
details righl now. Our information kit will explain 
everything 10 you 

Add Profits With Accessory Sales 

S55 to clean a chimney is great money, but a lot 
of sweep* Uke to earn even more on a job. That's 
where Accessory Product Sates, come in As an 
Augusl West Suoeep you'il receive stale-of-the art 
products and technology in the Manufacturer's 
Sampler KEl included now with each system 
Some sweeps clatin Itiat they've doubted then In- 
come through selling additional Fixe safely pro 
ducts, and our RegicmaF Workshops around ihe 
country w 3 || abote you how 

fd just like 1o s*y iti^l many yeani and a bem&n 
dous amount of devotion have gone into lhe 
development of lhe August Wesi S^*st€m. We are 
a SlTOtig tompariy with over 5,000 'sweeps in Out 
network" You can join us and count on u 5 to help 
you build a business you can be proud of Wc are 
proud o^ what we do and lhe qufiGly of Our equip- 
ment and service to you reflect our pride. 

Xu sum up, then . , . 

Sweeping chimneys may npe exacily be a "F-azy 
mans way io TidteS* . you'll work hard but I he 

pay is exceptional, lhe demand is steadily grow- 
ing and new equipment and meltiods make ihe 
job Far easier, faster and safer than ever before 
far haps best of all., (his is one of ibose "dream’ 
businesses that so many of us are always looking 
for a business wilh flexible hours, bow overhead 
and reasonable start up cost, figure about $2!>n0 
lo do it right. 

Find nut more about whal it's like to be a 
chimney sweep cleaning 25 chimneys or more a 
week J u si call TOLL FREE l 300 225-4016 
and ask for extension 473 Til rush you a detailed 
^formation kit with the complete August West 
Story Arid youT 33 Va RPM record entllled. TJow. 
Here ll From The Sweeps." We urge you to call 
us ai no obligation, TODAY 

August West Systems, Inc, 

38 Austin SiTee 1 
Bom 6 SB. Dept. 4163 
Worcester MA OL601 




Call TOLL FHFF, i-800 225^016 

Aisk for Extension 473 for full details 
I In Mass. 617-753 -5544) 

£i J Auiiuii U-rj.- Svsjppni r^r 





Seat belts help save lives. .Seat belts help 
reduce injuries. Seat belts work. Guaranteed. 

But sometimes even seat belts don’t work 
properly. For some people that’s the perfect 
excuse not to wear one. 

Well, when it conics to scat belts, Honda 
does not believe in excuses. That’s why if any 
seat belt in any Honda ever fails to function 
properly, Honda will repair or replace it* Free. 
You see, Honda wants you to wear your seat 
belt whenever you’re in a ear. 

All you have to do is bring your Honda to 

£ I -bnrTijfi ItinLi V|Nm Cjl. Irp. 



an authorized Honda dealer. It doesn’t matter 
if you drive a 1970 Honda or a 1986 Honda. It 
doesn’t matter if you bought it third hand or 
brand new.' 1 ’he only thing that is important is 
that vour seat belts work, Ifthev don’t, we 
fix them, free,’ Regardless of automobile's age 
or mileage. 

.After that, it’s up to you to wear one. just 
remember, seat belts are a simple fact of life, 

■ \ An li [L~d Vi t i [till i warranty. Some mrrkrtKHis apply S<x cka kr far Uetai h r 
Applies io model years l^TO-1%6. 

HONDA 
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Why a Russian-type nuke disaster can't happen here 

T he nuclear disaster at concrete walk, these steel' tore. Rut most of our UM) Experts in the- American 
Chernobyl that spawned lined fortresses are built to reactor* use water, not atomic energy industry say 

a large radioactive doiicl also Lin prison radioactive prod- graphite, for fission. Amen- ever 30ft changes have been 

created ;j new shadow of nets. Secondly, the Russians can reactors typically have made in thf bask- design of 

cismbt about the safety nf use graph too in the core to sprinkler systems to cool a our nuclear puwei^jlanua 

reactors in the U_S^ Rut swv- sustain a chain react ion. It's meltdown and sumps to ban- since the disaster at Three 

eral nuclear exerts toll PM flammable and tricky, am! die radioactive spillover. Mile Islam - ] in Peimsylvaiiiflu 

that U S- reactors are safer hot onditgh to release hydnv- True, U.S, investigators New safety valves, water in- 

than Soviet facilities, gen from any stray water it recently cited 12 serious mi- lets and monitoring systems 

For fine thing, the Cher- touches. The two working clear incidents during I9H-I are now required, all aimed 

nobvl plant {under construe- graphite reactors in the and '85, But none led to tna- at eliminating the hazardous 

lion in photo, above right i U.K.. at Hanford, Washing- jur radiation releases, Crit- effects of a meltdown. 
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CONTAINMENT 

STRUCTURE 



SPRAT SYSTEM 



CONTAINMENT VUALL 

(SOVIET PLANT HAD NONE} 



EMERQhNCy Wm R SUW.V ^ 



WATffc" MODULATED FUEL 

isovirr PLANT 
GRAPHITE MODULATED) 



Prprectlue concrete dome and 
wrftei modi/raied fuel [rather 
than graphFie-mciduiflredF are 
two at ihc features that make 
radiation leakage Itoti a meltdown, 
Tike the recent incident ti the 
Chernobyl plant, unlikely in America 
Russian plant is shown at far fight. 
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ELECTRONICS 



Wraparound 

simulator 



Fighter piluis will experi- 
epee all the sights, sounds 
and feel of i in hat flying in 
[his new simulator from 
Hughes. Not just target 
shooting at a movie screen, 
this K-IF muckup (right) is a 
complete image m 

Earth* sky and targets. Pi- 
lots inside L ht 1 dome (fso 
rights can become hotshots 
with all 'he? right stuff with' 
mi hills for fuel and weap- 
on?, or dangerous accidents. 




Big-screen 
war games 

Training without mud, mos- 
tpiitos or costly derations 
will be done on GEV itew 
(.-omiiU'Scene IV visual sim- 
ulation system. A computer 
provides color images from 
digitized data to project 
scenes or the landscape of 
specific targets. Screen view 
deft i could be used for tank 
crew traning. Sky scenes 
would Hash by a pilot's cock- 
pit mockup. 
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High-tech 

headgear 

Now, users of Macintosh 
computers can rearrange on- 
screen data with just a nod of 
the head using the View 
Control System. With the 
component s sh 1 1 w n be Inw, 
ultrasonic signals sent from 
the top of the Computer Lire 
measured by the headset. 
Subtie head movements 
cause the cursor (arrow, 
right) to move on screen. 



l.LUSrB*.riON ftV CD w 











EYED LFWiSfcl 




take iirtlers?. Wlii St mainly tt 
.snoop with il& Sights, videos 
and radar* SPURs could de- 
activate 1 mines nr carry Inr- 
[hhIopp nr explosives. 



There may be more than just 
fi-^h snooping about down in 
the world's oceans A new, 1 
military toy from Great Brit- 
ain is already in swimming 



prototype. ThL- Seicon Pa 
trull ng Underwater Robot 
(tfPURj can navigate* autnii 
omously and communique 
elect n >n tea! ly ti ■ tatl 1 1 - nr 



Underwater 

spy 



H YDAAUlIC RAC* * PINION 
STEERING SufSTEW 



Underwater 

workshop 



SUPRA, a German seagning 
prototype is ?i robot, si rniJii- 
tiiibmarintv a diver’s work- 
shop and an underwater der- 
rick. By remote control or 
with a crew of two* it can 
licjfnnn heavy underwater 

jobs, lifting up to 20 inns, 
that until now required sur- 
face ships. Kor pipeline lay- 
ing and repair, SUPRA 'a 
claws (below) will make 
q u icker, bet 1 er work be- 
neath troubled ^eas. 



fOJVE* SOURCE 
ALTERNATOR 



ACTUATOR 

MOTOR 



EIECTRKT RACK £ PINION 
STff JUNG WTFM 



HORIZONTAL 

HYDRAULIC 

DRIVE 



This modular system weighs 
and costs h-as, hut is more 
responsive than convention- 
al hydraulic power steering. 
The actuator, torque sensor 
m irl rack -a nd - \ union d rivr 
are fast er than a human i lrtv- 
w\ and the system dues 
iLwuy with the btdu, fluuh 
pumps and hoses nf tradi- 
tinnal su-i-ring. 



Electric 

steering 

TRW may have borrowed 
from its soph Plicated aero- 
space and military designer* 
to develop this new, simple 
electronic steering system 
fr.ir the ordinary autnmobjl*. 



vertical 

HYDRAULIC 

DRfVE 



HYDRAUUC 

Qimr 



AUTOMOTIVE 



?:[ LI 
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Super 

Concorde 

While muity iienjspace cum- 
paniea Eire- talking; about SST 
prototypes r a siwond-gener- 
ELtisin Cnncoj-de m peiel is br«- 

ing; tested by Aerospatiale. 
Due by 2000* the new Com 
vci rde wilt be faster, larger 
and twice its fuel efficient,. 
The 2liNj-paa&enger craft will 
have variable-cycle engines 
with a by | mss mode for slow- 
er subsonic flight. Digital 
technologies and computer 
screens will iln most of the 
work, hs only a 2-man vrew 
watches the cockpit. 





COcLS 
GENERATE 
EtfCTfiO- 
MAGNFTIC 
PULSES TO 
FLEX SKIN 



WING 

LEADING 

FOGt 



Removes ice 
electrically 

A new system being 
developed by NASA 
would fracture in-flight ice 
by electric shock. This; elec- 
tromagnetic impulse deicing 
(EID) .system consists of a 
series of copper toils con- 
nected to 

formers. A mi 13 i second's 
charge causes a leading-edge 
deflection w ith it force up to 
HUKHJG. In tests, a couple of 
these sh<N:k waves, &r 
pukes, will completely deice 
a surface. RID is fast and 
safe, without the corrosion 
or fire danger of chemical 
systems. 



An old bird 
flies again 

The prehistoric pterodactyl 
flaps in the sky again with 
battcry-i miwem I muscles 
and an onboard autopilot. 
Paul MacC]-eady's half-scale 
high-tech model is I* ft. be- 
tween wingtips but simu- 
lates the skin, feathers and 
flight abilities of the giant 
birds of (>5 million years ago. 
Liy co mbi ning aerei 1_vn am ics , 
cl ect rum rs am I pale* mb 1 1 1 ■ 
gy, scientists can unlock the 
flight recorder of the past. 
Created from fossil del aits. 
Mart’ read y B & bird has been 




W 
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MOVIES 



in the pilot's 
seat 



Combat flying ii? usually sinn- 
ulated in films, since these 
stunt - are dangerous and tun 
tricky in sbooL But in "Tup 
Gun " — juM released by Par- 
amount —l i 0 II.V \\'i h>i 1 [ >u I lee I 
out every technological stop 
fur the must during acrobat* 
ica ever perft j rmeri for a film, 
i Stars are Turn Cruisp and 
Kelly McGill^. venter left,! 

NASA tracking camera 
were mounted in Fits gi in- 
baled cockpit Laments were 
hidden in F-3* painted like 
MIGs, and a specially nulli- 
fied Learj&t chased the stunt 
liters, Its AsLruvisiun syss 
l ein had cameras si uniting 
above and below it;- nose 
through special peraccijK 1 ^ 
For Him so realistic that when 
the jet buzzes or banks you 
duck in your seat. 






MILITARY 



Italian tank, 
sports model 



Must armored security vehi- 
cles are large clunky tanks . 
This new Italian model zips 
a! 1 1 mid like a Maser alii and 
pack* a liocky punch. The 
Guardian is designed for 
VIP and airpnrt security. It 
gnu's uti lam I or water and 
has bulletproof ghsss and 
steel ilnors that withstand 



up tn 80-caE, hits. It 
inner tires roll even 
wheels are shn' op. With the 
pi j j ) -II] i m aeh ii u ■ gun , t hi s lit - 
tie car can be a big sihut. 




CHEMISTRY 



Glass stores 
electricity 

Glass that can store electric- 
ity in a super kit tery lias 
been developed at Argonne 
National Lab. Used to con- 
duct sodium iunsp this bat- 
tery has the potential to 
store five times as much en- 
ergy as a convent ional 1 1 -ad- 
acid battery uf the same 
weight, This- could speed de- 
velopment uf realistic elec- 




tric road vehicles, machines 
for space and even electric 
fiowerpiunts. 



ELECTRONICS 



Foreman 
of the future 

A new system from Hughes 
incorporates artificial intelli- 
gence into electmnii.!> mami- 
fact u li rig. t 1 u rrent ly , w hen 
engineers figure out a better 
way, it takes weeks to 
change production. In fMi 
minutes, this computer sys- 
tem converts design data 
into new ste]>-by-step in- 
stnjcLions for the assembler, 



wh fj can fabricate from on* 
screen instructions. [Jyj 
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Now, brand name flavor — low, low price! 



New 



Cam bridge 



The generic priced cigarette 

or first 1 







Regular & 
Menthol, 
Kings & JOO's 



<: Philip mtamihic lftflfi 



SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health, 



Mfr suggested retail jjr ice N^r svaiahle in ait areas 
12rmj H, tar 1 M Q.9 mg nicotine a v pyf cigarette by FTC methcKj. 



MuT^na’ jiSLusuiEHHun 








Super-wide screens. 
Ultra -fine detail. Split-channel 
viewing. Picture-frame monitors. Television's 
future is racing through more channels than ever before. 

TUREVISION 



BY STEPHEN A. BOOTH, Electronics Editor 
Illustration by Ted Lodi gens ky 



B ottom of n ini It. The scan? ?> tied. 
Tin j ants, liases funded. The 
cun if f i iftree^i irr/ du o , 

We all know it's the decisive pitch, 
AH Lime stops. Sitting in your famiEy 
room it [seems that the playing field 
glows with a richer green now that the 
night lights are on. 

There's the windup. 

In the same fraction of a recood the 
batter has to make his decision, the TV 
cameras have taken hi* image— com- 
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posed nf thousands of pixels— and put it 
right in front of you. You can see the 
perspiration. The knuckles around the 
bat go white. 

Artists conception of wide-sejeen. square- 
corncfcdr wall -mounted TV of future Is seen 
above, Slocks of color to the left represent 
simplified picture elements [pExelif that 
make op details of the TV Image. Future 
Hlgh-Deflnltlon TV will pnMcte five times 
more pixels than today s TVs to deliver 
sharper detail, more realistic color. 



Herrs the pitch. He tarings. 

The crack of the but putoeE from left 
to right across the room. Your speakers 
wash you with sound m, the ^Ladium 
crowd roars. 

The photo-quality images and hi-fi 
digital stereo sound in this experimen- 
tal TV broadcast are harbingers nf 
things to come. For the first time since 
color hit the airwaves, major change* 
are under way in television. Even the 
familiar receiver is under review: The 

6 ? 





HOT SQlONd 




Split-screen 
com p^rlsOr* of 
tonventiorwl TV (far 
right) ^nd High- 
Peflniiion TVjncaf 
fight] shhowi HDTV's 
tighter image detail 1 
and more ruaPiilk 
color. That'i because 
HDTV has more scan 
lines and prxels than 
reg trlar TV., 



Image-enhancing 
ffaroudjaj circuitry 
restores efetall-rlch 
high-frequency video 
signals often Jart Fn 
tramraFsilon. Photo or 
Klots Novabeam screen 
Image fright] shows 
sharp detail in flesh 
texture, moustache 
and around eye- These 
are softer In photo 
(above] of unprocessed 
Image. 



longtime dream of a flat, thin display 
yoinl wall-mount like a painting is in 
various states of development in labs 
around the world. 

The immediate goal is to improve 
TV's image resolution. Simply stated, 
that means putting more picture detail 
on the screen. Additional picture infor- 
mation would give TV’s relatively 
crude, cartoon-like dot-and-iine pattern 
more of the fine-pitched tones and 
sense of depth that a photo provides. 

Beyond this, some proposed changes 
would alter the shape of the picture 
itself. The objective is a more natural 
field of view that corresponds to human 
vision. The solutions wider TV display; 
closer in proportion to screens yon 
watch in movie theaters. Right now, 
one such proposal is being studied by an 
international standards committee. 

Hlgh Deflnftfon TV 

The system proposed for worldwide 
adoption is called High-Definition Tele- 
vision (HDTV), developed by NHK — 
Japan's publicTV service. Compared to 
what we watch today, it would deliver 
wider images with more detail. 

Current TV display screens have a 
width-to-height ratio of 4 to 3. The 
picture itself is composed of 525 hori- 
zontal scan lines (625 in some coun- 
tries). Dots of color (called pixels,, for 
picture elements) populate each scan 
Mne r The number of pixels varies from 
set to set. The most recent (and expen- 



sive) sets pack in the most pixels per 
inch. It p e the number of scan lines, and 
the pixel density in each, that deter- 
mines how r realistic a picture looks. 

Japan's HDTV system would about 
double the number of scan lines— to 
1125 — and increase the width-to-height 
ratio to 5 to 2, This combination of 
greater line density and wider image 
would deliver five times the number of 
pixels compared to today’s TV, The 
result, says NHK, is an image superior 
to 35mm motion picture film and ap- 
proaching that of a 36mm slide. 

HDTV's proponents say they arri ved 
at the 5-to-3 screen proportions by 
studying human vision. For realistic 
perception, a 30* horizontal angle of 
view ts best With HDTV, this is possi- 
ble when you watch from a distance 
only three times the screen's height: 
Possible because HDTV's high pixel 
count would prevent you from seeing 
grain in the picture. With conventional 
TV, you p d have to watch from seven 
times the screen's height to avoid see- 
ing grain. This yields a I0 fl horizontal 
angle of view. 

The 1125 scan lines in HDTV also 
derive from human vision studies. 
When you're sitting three times the 
screen's height from the set, your natu- 
ral vertical angle of view is 20", accord- 
ing to NHK. If you have 20 l 2D vision, 
your mmimal angle of vision (the 
smallest area your eye can resolve) is 1 
minute (l/60th of a degree). To prevent 



6$ 






Scientific Atlanta's B-FwtAC $ys»m SO t*n 
convent! onal-sJie Images | kft tide of screen, 
above]. 3- MAC wUJ atso a Now iraiitJ program 
viewing or future wide screen left. 

you from seeing the motion of scan lines 
as they change, about 1 100 of them are 
needed. 

Professional movie-making equip- 
ment exists for HDTV, and even home 
VCRs are being developed to handle 
the Immense amount of picture infor- 
mation. But that very quantity of detail 
poses a problem for the format. 

Specifically, the problem is how to 
transmit the information. There's too 
much of it for the existing broadcast 
frequency spectrum to carry. Satellite 
transmission is the answer, but this 
poses yet another dilemma. 

Getting the picture 

As it now stands, HDTV can't be re- 
ceived by current TV sets. An immedi- 
ate switch to HDTV would make cur- 
rent sets and broadcast facilities 
obsolete. Most people w r ould agree this 
isn't practical. So if HDTV happens at 
all, it will be in addition to terrestrial 
broadcast TV. Methods of transmitting 
HDTV and conventional TV simulta- 
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Flat wail-mount able TV 
is still In development 
Panasottk-M *rtsuihl ta 
prototype (left and 
below) uses 
conventional cathode 
ray tube |GRT|. Other 
experiment^ I Hat TVs use 
Jiquid-cjyftal display; to 
create Image, 



Panaionlf'MatsushJta 
TV i seen hereon wall- 
mount display] has a 
T^Mrt, diagonal picture. 
Overall, It Is IS In. 
square by 4 In, thick 
and weighs 3 1 poumft 
Larger screens are 
pouible, though heavier. 
Rat LCD screens of 
samesiwstirJ lack 
brightness and color 
complexity of CRT type, 





Full-screen photos here show difference In width and picture 
detail between conventional TV (top | and HI gti-Orf In It Ion TV 
rabove|The view above was loomed with recently devel- 
oped HDTV cameras. Studies say HDTV viewing angle Is dose 
to mat of human vision. Meanwhile, TT25 horliontal scan- 
line structure prevents eye from seeing scan-line motion. 



ncously via existing broadcast equip- 
ment are being studied. 

There already exists a system that 
can distribute conventional TV and the 
new, improved version when it be- 
comes available. It's- called B-MAC, 
developed by a Georgia company — Sci- 
entific Atlanta. 

B-MAC — for Multiple Analog Com- 
ponent^ B-type — is one solution to the 
dilemma of future programming and 
current TV obsolescence. It's transmit- 
ted by satellite but can be relayed by 
cable, or even terrestrial broadcast. It 
can be scrambled for pay TV and even 
carry teletext and personally ad- 
dressed electronic mail. 

It's possible to fit B-MAC 1 * studio- 
quality picture and digital Dolby Stereo 
In the existing broadcast bandwidth 
because in R-MAC P the large quantity 
of picture information is compressed 
before transmission then expanded 
again at the receiver. 

Right now, R-MACia delivering con- 
ventional 4-to-S ratio screen images, 
but with all the picture quality that 
leaves the studio. When TVs with extra 
scan lines and possibly wider screens 
become available, the format can trans- 
mit the improved images, too— while 
still serving homes with conventional 
TVs. According to Scientific Atlanta, 
B-MAC can even send pure digital 
video w F hen its time comes — possibly in 
the late 1990s, Today, B-MAC is being 
used by the Australian public TV. 



Transitional Improvements 

These high-quality TV transmissions 
won't happen overnight. Meanwhile, 
there's no lack of improvements in the 
works fur conventional TV. Most of this 
takes place at the receiver, by repro- 
cessing the incoming signal. 

Digital TV sets (not transmissions) 
can effect substantial improvements 
Uii-Fi For fiyes & Ears, page B£ p Feb. 
'85). These include artificially doubling 
the number of horizontal Scan lines, 
correcting color tones and eliminating 
multipath “ghosts. 1 ' Digital sets with 
improved image quality should arrive 
on the market in the next year or two. 

Analog signal processing is already In 
use, and likely to spread. One system 
that just made its debut in Kloss Nova- 
beam projection TVs is the Farouc(ja 
circuit (named for Yves Faroudja, the 
inventor). In video, fine details are 
carried in the highest frequencies. Un- 
fortunately, some of this detail is lost 
by the time a tape or broadcast pro- 
gram reaches your screen. What Far- 
oudja circuitry docs is reconstruct 
those subtle details to restore the im- 
age's original quality. 

New displays 

All of the foregoing outlines what you 
might see on your TV in the future. But 
what kind nf display will you see it on? 

For 40 years, experts have been 
predicting that flat, thin, wall-hanging 
TV is just five years away. You won't 



read that here — though it's closer than 
ever. In fact, there has been more 
progress made in the last five years 
than in the preceding 35. 

Thin TVs of two types are under 
development now\ One is the liquid- 
crystal display (LCD) similar to pocket 
calculators and current pocket TVs. 
The other is the familiar cathode ray 
tube (CRT)— without its current 
depth. LCD probably will arrive first, 
but CRT promises to look better. 

In recent months. Japanese manufac- 
turers have demonstrated LCD color 
screens 10 in. and larger. What they 
lack is the rainbow of colors now avail- 
able in CRTs* While they look fine for 
still color graphics, they need more 
brightness and color tones to match the 
CRT. The manufacturers state this is 
possibles — in five years. 

Flat CRTs, by Japan's Panasonic/ 
Matsushita and America's Lumitron, 
have those brightness and color prob- 
lems ticked , Matsushita's 10-in. diago- 
nal color CRT (Electronics, page 32, 
June '85) measures about 4 in. thick and 
weighs about 30 pounds. Lumitron 
promises to weigh in the same with a 
35-in, diagonal color model just 3 in. 
thick this year. For the time being, the 
company will supply military and com- 
mercial users— but a home version 
could be sold for WOOD in the 1990s. It's 
still a little too soon for these manufac- 
turers to swing into production, but 
they've got their eye on the ball, fft 
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PM COMPARISON TEST 



Six multi-mission sterndrives go bow-to-bow in our 
performance showdown. 

BY TIM COLE, Boating/Outdoors Editor; Photos by Ship Gandy 




Y ou've no! to be vaguely suspicious of a boat design purported 
to do everything well. But the recent crop of closed-deck, 
cuddy-cabin stemririvea confirm* that &«mc so-called “all- 
purpose" designs art' capable of delivering on their somewhat hefty 
promise. You can hau! a pair of waterakiers, prolw shallow creeks, 
camp overnight in sheltered comfort, troll for fish with minor modifi- 
cations to the lower unit, picnic w ith friends using molded- in ice 
chests and stowage, fly across open water at speeds approaching 50 



Stemtfrlwej -go ftircittfe up 
[from from to back|: Cob!* 
Sportster 197 SCV* Success 
191. -i-Wirms T95 Horiron, 
Regal Storing 195 X L. 
Meric TWaln MTC 195 antf 
Century Palomino LTD, 





A llghmfngiwift top end failed to mask the ftegaF Sebtrlng's handling flaws, 



mph or simply bask in the noonday sun. 
Indrad, with this batch of sportsters. 
Eife becomes a never-ending game of 
multiple choice. 

Still, it's a rather humble design that 
permits these diverse recreational pur 
suits. You dmTi get some trickpd-out 
drag boat with a (lisjjrojjorliiHiaLe snout 
and fancy fan tail. Nor do you find the 
acre s of unnhstrueted deck space mf a 
dedicated bass boat or < i cnter--cnn-snk'. 
These dosed- deck cuddies aj*e founded 



on simple, well-balanced hull lines. 
They possess, m elegance and a simplic- 
ity that no doubt eon tribute to their 
"multi-mission" spirit. 

You also get the performance and 
easy handling of stemdrive power- — 
provided for PM’s head-to-head com- 
parison by M-eKTruiser, the world's 
largest producer of inhoard-nuLlM^aRis, 
W t ■ se lectori More a new AJ \ ihu ( J ne 205 ■ 
VO for tin optimal pmv or- in- weight ftg> 
u res. The Alpha One outdrive sports 



several improvements, including ad- 
vanced corrosion protection, a rede- 
signed gear case and beefier power trim 
cylinders. We wanted the most power 
possible in order to yield hard facts 
about these boats across a wide perfor- 
mance spectrum — from low-speed ma- 
neuverability dockside to tiimmcd-nut r 
flat-water fiying. The Alpha Ones, 
propped anti broken in by Dave Martin 
and crew from Mercury's MercaboTest 
Base in Placida, Florida, ran with nary 
a hitch through some hard, and frankly 
untypical, driving. The boat that came 
out on top achieved the best balance 
between comfort and performance. 

Mark Twain MTC 195 

After a while, we started calling it the 
apace machine. Its nicest feature, and 
there are a lot of nice features, is the 
incredible amount of sitting headroom 
In thv cuddy cabin compared to its 
fleers. The vee-berlh ts expansive* with 
a lapge rectangular foot well and wrap- 
around side-pocket stowage, ( 'inlriy ac- 
ross is also improved by a removable 




Finish 5; Suffers rrfyfi uotai-ng 



Finish" 2: ExceI^M glass and Cretan wort 



Fin-sd 1 : Clean srtykng and super detail 



Price lesiod S1&.&90 



Price as leslwl &1 5.077 



Pnto a:- tested SI 7.526 



I* peed rridicaroi 
Men *hr Ob 
KUFcd ty the 
steering wheel in 
Uw Cobla. Decall- 

kns li off- 



4 -Wlnns ! spriiefy 
jwridfmanee Is 
(UmplerfienlFd by 
rwc rarnrmp^ 
rary Instfument 
lay cue. 



Thr MIC i SI &W 
top efid is courier- 
balanced! by su- 
perb handling aod 
clash F-Telm doesn 1 
bide gauges. 



CM Ox*nwL CO ‘Combo, ipr - Sprayed, Fnj ■ Injerted. FL-Foam Log, 
HJ-^Jyurethai*-. WP Wood, hbenglasL Si Siringer System, fc Top End 
is meaiufp'd [broogb a luted crap cm Mar A-acer 7 Handling is a 



I. Uqw&I* is measured in cubic feet 2 -CP- Cockpit 3 CD - Cuddy Cabin 4 
UwoiH area a measijdPd in square feet 5 Hull Construction Jiey HLU * J-Tarici 
Layup LY LayeiT, WH woven Paving, CP Chopped Saving. M M<\t. 



1 . MARK TWAIN MTC 195 


2. 4- WINNS 195 HORIZON 


3. GOBI A SPORTSTER 197 SCV 


LOA 18 9 E3-90 V-' 3050 hs Fuel 32 gal 


LOA 10 10 F 92 W 2965 !bs Fuel 27 gal 


LOA 17 7 8 94 W 2650 lbs Fuel 35 ga! 


Slow age OP 27-04 CD 54.96 


Slort-agH- CP 32.56 CO 15.14 


Slcraag* CP t7.09 CD 10.33 


Fewer cO^pflih^^nlFo but metre usable' stowage 


Ample. -WBlk-pos-ifearced 


fecessable but ipsunicwnl 


Usab t- Ar&a" CP 1$.J9 QD M .17 


Usable Area: CP 23.85 CO lfi.6 


Usable Area CP 21.22 GD I 8.22 


Belowdeck spaces are Site boat's strong suit 


n^i.- igensly balancyd. eve-ii wlh bo* seals 


Pedeslai seal to sta^Ueard saves oockpii 


Hull' 4LVWR 4LYCfl.5p* PU Wd SS 


Hl, > 2LY WH J . 3LY CP Wd 5S. \fi[ PU 


1 Hulr HLU 4LY M. 2lV CO. |^ PU 


Top End 1 46.0 mph 


Top En d: 4B.& mph 


Top End. 47 mph 


Acceleration from 0 la ID: 13.45 SOC 


AccoieraiKm rioni o io jo ii .96 sec. 


Acceleration Ifom 0 to 4e 14.67 gee 


ISO Quick- T-gm Course 31.11 sec 


ISO Quick- Turn Course. 31.17 sec 


100 Ouick-Tujn Co«r» ^3-52 sec. 


PeriQfmance Coutsp 1 :05.?1 5*C 


Perfonnance Course i :05-58 sec 


Perfarmance Cnt^rsB T -10.31 sew: 


Ha-nil-'ng 1 : Tighl Steenr-d tracks well 


Hra^dlmg 2: Tigh| backing and la^l 


Handling 3: AcoeplabSa. lull-lhrotlle ease 
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sitiukert-jilftsLir lid 1 h;ii LiiVfJ>s the v^m- 
fiansMriw^v. Uhik b the MTr lflalurned 

in avcrugi* bul inspect iibk- fHM-for 
niafiee figures. tin . 1 hnat’s tremendnus 
b^lowdctk s]isk-u tilted Ilk* 

lit { he im'kpil, thelutsil Usable &nrd is 
on llii' meaner hcL j eompaml In thu 
fit hr r boitln We 1 s j sl^«l, Hill till? ilfrtgn- 
urs have UiskHl it wi*ll, building in ant- 
ing up[>rEiprialt fc Lei £ht? spiic*. You gt -1 u 
si-n^E* i nr l iiirnm^s, and an unri valc^l 
frmlfim nf mov^iTu?mt, 

Thr MTCs i-nckpit airungrmt'nL nr- 
tepsilutos ihv use of EH-ilt-sLa] suiting 
i 1 1 r the driver and navigatm-, which i* 
1 1 1 ji fcxari.lv deniritb!e in ruugh wator. 
Util Mark Twain has Utkvn 1 he E irmt am I 
tmurgy Lu Iih-iI them jjRi|jprly tu the ^Ae 
[unlike other makers 1 , 

The engine compartment adds an 
unnblinsive ingredient Tu the MTt"s 
L'<H.'k]jit layout, and port and sluriHwinl 
Heatfl in \ he si nm are elevated lu ongine 
box level, crofting an ingenious 
thwarlships bench wnt + 

The reason the Mark Twain works so 
well is it> slightly higher frenboani vis- 




Tn$ 4-ttrtnns 195 Norton earned hign marks In rayout. Gtetalllng and perfofjiwite. 



a- vis ihe rest of the fleet we tested, 
along with a derk raised significantly 
above the norm, Bui E hi- boat doesn’t 
took busy by any means, and the per- 
formance impart of these design ele- 
ments is interesting, A higher helms- 
man’s position and a higher CG 
translate into a feeling of power and 
grace in hard turns. 

While it was by no mean* the fastest 
boat iii mv test land speed, while im- 
portant, isnni our idUmate criterion^ it 



carved around the turns with alacrity,, 
leaving a very confident impression. 
The downside' 1 It liked to pitch spray 
into the cockpit during nufhr ban l cor- 
m'ring. 

4-Winns 195 Horizon 

In must PM boat pmformBn«? evalun- 
tion&, the No. Cranked bom usually 
misses No. l by a veritable whisker. 
And this test wa- im exception. Maker 
I -Win si* has produced a well-hfliidlmg. 





iTip^e-lier side pockels ainng gunwa'.p 



UsaWe Aren CP 31.39 CD 16.59 



Raised deck p\ iaf$ mir.<ir gam m cuddy 
Htill :~3LY WR 41_Y OR 5pr. PU, W SS 
Tou End' 50.4 mph 



ACdClOfaiidn Jrtun Q td 40 10.36 sec 



Slnndard fans under sG.e space appreciated 



Usable Atod CP 31.74 CD 15-3* 



Cockpit space ample vee-bc-rth average 
Hull 3LY WH, 5L M FL PU, Wd S3 
Top End 52.3 mpJi 



AcfMlCf alien *to m 0 lo JQ 10.25 wc 



Skimpy p^mcularlv -in gun* ale area 



Usable Area- CP 21 .86 CD 21.37 



EKtoamety tfuudw cockpit: hand tu -move 
“HtfTlLY W^iTv"CR. tDY CM, 5p' PU 
Top End 4B.6 mp^« 

Acceleralion from & lo AO 1^.83 SOC 



IBO QuC^Turn Coufsi* 29.03 sec 



Perlormafico Couf&e 1 : 02.93 s^c 
Hanging 4; Corners rough tovls [Op heavy 



f 00 Quack-Turn" Course" 3\M sec 



p0ftormaficci Course 1 ;07.7S sk 
H andling 5 l F-a^i t>ur veey unfesparts^e 



■ 60 Outek- Turn" course 31.46^ 



PErioTmandS Cour?i4.- 1;l2.5flsec 
Handiir-d 6: Fm-n»" . JUKif acceleration 



LOA 18 9 B 90 W 2795 Ihs Fuel 24 gal 
SlMnage: CP 20.80 CD 21, 52 



FlCriih 3: in |hp ballpark 



Pnce as tested Sl-3,245 



Frriisla -6: On inc- rpogh side in glass dB!a=f5 



Price as Ii~s1ed ST 5.429 



Tbe ftegel v dath 
deugn works nlcE- 
ly. The boat's styl- 
ing i^s ,iI=d a strong 
point. 



Finish 4: AdeduSla 



Pr-ce as lesidd S 18 .980 



Ceofuty's slnrlng 
wh«l hld« 
speedometer and 
cadi. Craib pads 
Implngr on 
Twluhct 



195 

LDA IB 1 1 B 92 W 2025 -DS Fuel 26 gal 
Stowage- CP 20 91CU 19.02 



subjective diking, plus tcynnirrm. or steering Ability ^id speed m a vanery Of 
wr.ncJ and sea states B Finish is a subjective ranking, plus temnwits. ol 
glasswoffc ar id bailing in addruon to an evaiuat/nn of how well con^jonents 



like srLjps, operwig ports and stowage access doars work 4. Woven roving 
lapped H keel antf’irtone am p^JtormarKe Ee*srs SEagpd with an MPH K 1 S 
X-twnd radar gun .md a HrmM ifrglM MdpWflKH 



6, CENTURY PALOMINO LTD 

tO A 19 6 B 91 W 3305 its Fuel 31 gal 
Stowage: CP 15.09 CD 15.34 



Success's wood 
icpering wfieel 
wtIHt finger grip 
ww wdl fflccM- 
Offset swrtctMH 
make sense. 
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SPORT BOAT SEXTET 

nicely proportioned buat in the 195 
Horizon, but there's no step-through 
windshield offered standard, and that 
reduces overall management of this 
boat substantially. The manufacturer 
has compensated with an oversize deck 
hatch {at :2.3b sq. ft., the largest we 
measured) that one ia presumably sup- 
posed to use when moving aft. But in a 
pinch* the first mate hardly cares for a 
descent through the cuddy cabin after 
casting off dock lines. And moving over 
or around the windshield to get to the 
cockpit is a decidedly precarious propo- 
sition. 

But on to the positive side. It handles 
as nicely as the Mark Twain, and it's 
significantly faster, offering tight, 
speedy tracking through our convolut- 
ed performance course and jumping 
onto plane with brisk authority. 

In addition. 4- Winns' new dash lay- 
out is dean* easy to read, and Innova- 
tive, and cockpit sun- 
loungers (which, unlike the 
Mark Twain's pedestal ar- 
rangements, can be convert- 
ed into sleeping platform*) 
don't interfere with freedom 
of movement. There are aJsn 
enough stowage nooks under 
the gunwale and in the cock- 
pit sole to satisfy you nauti- 
gaJ pack rats. 

Cobla Sportster 
197 SCV 

The notes from our perfor- 
mance course read “similar 
to the 4- Winns in many 
ways,” The Cubia enjoys the 
same kind of brisk, consistent handling 
as. the 4-Wanns, and moves onto plane 
with no-nonsense determination. More 
importantly, a half to a full second is all 
that separates the Cobia's fastest and 
slowest runs in our performance 
courses, which means, in the most ob- 
jective terms we know r i that she's a 
truly consistent hardler. 

As with the 4- Winns and the Mark 
Twain* there are no eccentricities to 
puzzle out in the Light spots, 

Relowdeck space and stowage is ade- 
quate, although cuddy cabin headroom 
is barely sufficient (not to single out 
Cobia unfairly here; all the boats save 
the MTC 195 suffered in this category). 
But Cobia has opened up the cockpit by 
using a box sunlounger to port and a 
space-miser pede&tal seat for the driv- 
er. This arrangement intelligently com- 
promises space and comfort. These 
laudable fine points notwithstanding, 
the Cobia suffers in the detailing de- 
partment. The folding cuddy access 
doors are rather pedestrian slabs of 
fiberglass and don't compare well to the 
louvered teak her peers employ. The 
sunlounger mechanism broke after 3- 
minutes' use. We wondered what would 



be next. We also wondered why one of 
the lightest boats in the teat failed to 
turn in quicker performance numbers. 

Success 191 

The Success 191 was one of the big 
surprises at the PM stemdriv-e shoot- 
out. This well-built, well-proportioned 
boat is made by Mel-Hart Product* of 
Conway, Arkansas, an up-and^omer in 
the competitive marine industry. 
There's pienty to like about their cuddy 
cabin entry, yet she's dogged by a few 
subtle imperfections that require closer 
scrutiny. For instance * the cuddy on 
the Success 191 is raised higher than 
most,, which looks flashy from the out- 
side, but, strangely, fails to translate 
into any appreciable increase in head- 
room on the inside. 

Quibbling aside, the Success enjoys 
some really positive points that can t go 
unmenlluned. Her cockpit space is de- 



signed around a very secure box-type 
pedestal (far superior, we think, to the 
metal post-type pedestal found on the 
Mark Twain) with a sunlounger to port. 
This arrangement (used by the Cobia 
and the Regal as well) opens up the 
cockpit dramatically. 

The Success 191 "also turned in some 
truly astonishing performance figures: 
in addition to a 50-plus top end, she beat 
all-comers in our quick-turn and perfor- 
mance courses. But speed mwf be 
complemented by good handling. The 
Success 191 felt really skittish in the 
corners. 

Regal Sebring XL 195 

Wc expected a lot from the Regal and 
the Century, the last two boats in our 
ranking, and we confess to being very 
tough on them when they failed to 
deliver, 

The Regal* for startero, registered 
an Impressive top end in the quarter 
mile, winning this segmenL of the test 
with a speed of 52.3 mph. The Sebring 
also copped the acceleration test, which 
indicates that this boat is. a real champ 
in a straight line. But the boat s speed 
through our quick-turn and perfor- 



mance courses was a real disappoint- 
ment. The Mark Twain, with a signfi- 
cantly slower top end, beat the Regal 
easily in those two all-important han- 
dling evaluations. Her extremely slop- 
py steering was no doubt the culprit. 
The driver's pedestal seat also col- 
lapsed through one turn, which helped 
shade our opinion. In rough seas, the 
Regal came down hard and unevenly 
after exiting the water, and too much 
bouncing produced some rather un- 
seemly vibrations and rattles. 

Century Palomino 

Here's a case of form interfering with 
function. The Century Palomino LTD 
was probably the sexiest boat in our 
test, with a commodious cuddy cabin (at 
21.3-7 sq. ft., the largest measured) and 
rakish foredeck, culminating in a plush 
cockpit. But the dual sunloungers in the 
cockpit severely restrict movement, 
butting a paltry knee's width 
against the two stern jump 
seats. The sunloungers also 
impede access to the gun- 
wale stowage port and star- 
board. You can't even open 
the liquor cabinet all the way 
without smashing into a 
seat. 

In addition, we found that 
all the Century's cuddy cabin 
space really isn't neeessary. 
The? Mark Twain gets by 
with far less square-footage 
in the vee- berth, which al- 
lows more cockpit room. The 
Century's added cuddy 
space results in a Inngish 
foredeck, which, when coupled with a 
very poor time-to-plane figure (see 
chart), limits visibility out of the hole 
pretty severely. It takes a full five 
seconds to move from a standing start 
to a planing condition — five seconds of 
hopelessly obstructed vision from the 
helmsman's position. Add to these defi- 
ciencies the slowest acceleration time 
and the slowest time through our per- 
formance course and you wind up with 
an unexpected disappointment. 

But, a* with most boats that undergo 
the PM performance test, the differ- 
ences we found in our covey of stern- 
dri ves were functions of shading, tone 
and emphasis. With any kind of boat 
that tries to do a lot of things well, 
design becomes a balancing act. IJ* 



HTERN1MUVE MANUFACTURERS 

1. Mark Twain Marine Industrie. 1 !, P.0, Box £76. 
West Frankfort, JL.G2B96; (SIS? 902-0140 

2. 4-Winitt PW..92S Frisbif St,, Cadillac, Ml 
4mni;rc]«) TJ^mt 

3. CDbia &oatCe. P F-0 Box IftST, Sanford, FL 
asr77 1-1867" <305? 322-3540 

4. Succeed, Mel-Hart Products Inc., 1062 Harri- 
son Si . , P ,0. Box 43, Conway, Aft 73B32; {&0H ) 
327-6501 

5. Regal Mjtrtrt? IhuLuatriro, £$QG Jwtpoit Dr.. Or- 

Umd* FL 3280$ (305) SSI-4360 
G. Century Hunt Co., l<k$ Mw«ist*frSt., MitfJfr 
tee. Ml -19660; (SIS) 72S-ftK& 




Testers scope out MerCruJsers Alpha One stemdrlvr package. 
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To the military, they're a target that's hard to find. For TV, they re a stable camera 
platform. Advertisers need them to wave the flag. Airships are back, 
and they're on high-tech wings. 




BY DENNIS ESKQW. ^lenceHec/inology Editor Illustrated By Alan Gutierrez 



T he men on the bridge of the fleet com mu rum * 
f Lons ship stood silent Ly* watching for n blip oil 
the screen. There was none. A junior officer ex- 
changed glances with the captain, nodded, then called 
the vessel t b communication center- ” We don’t have it ” 
he m id over the ship'* telephone, hi Do you have it?' 1 
There was a moment of alienee, The junior officer 
heard something he didn't like, I hen harked: “Well, 
> ou keep Looking, because there's no way you can hide 
something that big” 



lie slammed down the receiver, and before he could 
catch his breath, he saw the rest of tlie officers run* 
ning to a window- There it was, slipping over the hori- 
zon, An airship. Plying m just tinder LDOO ft., the 
British- ituule Skybhip 50(1 carried a crew of six and in- 
ternal radar, Why didn't it show on the radar? Because 
the Sky ship's gondola is made of Kevlar* the envelope 
is of polyurethane fiber and ft*s filled with helium. 
They ail have little or no radar register. 

The breathtaking demonstration flight,, held off the 





McDonald's blimp h a West German product 
with a high-tech animation board for adi. 




North Carolina coast list summer, con- 
firmed the military value of airships. 
They will make radar platforms that 
are practically undetectable. The Brit- 
ish and French navies already have 
ordered airships for their fleets. The 
U.S. Navy is studying the fixture of 
airship coastal patrols, something 
America relied on in World War II. 

After the war. airships fell into obso- 
lescence, Coastal patrols were per- 
formed by high -performance aircraft 
and helicopters, these were picked up 
on radar more readily than airships. 
But we weren't at war, and rescue 
missions required quicker aircraft, 

Even before airships came back onto 
military drawing boards they w ere be- 
ginning to make a comeback commer- 
cially. They offer a stable platform for 
television cameras „ and the Goodyear 
blimp over the past 20 years has be- 
come the ever-present symbol of net- 
work televised sports. 

The blimp has given television a per- 
fect perch from which to shoot the 
action. And it has given brand-name 
recognition that is so strong, scores of 
other big companies have rushed to 
follow Goodyear's lead. Recognizing 
the resurgence in airship interest, 
Goody ear is in the midst of a multi- 
nullion-dollar development program for 
the blimp of the future. And European 
rivals are cranking out nnw high-tech 
airships at a machine-gun rate. 

"The new airship will be a state-of- 
the-art demonstrator of what a lighter- 
than air vehicle can be," says Goodyear 
Vice President Prod Nehiker. When it 
starts flying next year, the high-tech 
blimp will bt lifted by a 2-ply. rubber- 
coated, polyester bag filled with 
&48 r OO(j cubic feet of helium. It will be 
the first airship powered by turbine 
engines— a pair of 420-hp Allison turbo- 
props, Its fly-by- wire control system 
uses electrical (wire) connections in- 
stead of mechanical and hydraulic link- 
ages. Put all the elements together , anti 
the next Goodyear blimp will be the 
fastest (70-knot lop speed) and highest 
flying (12,000- ft. operational ceiling) of 



all the airships in the world. But the 
Goodyear blimp will hardly be alone in 
the skies of America. Take Airship 
Fuji, a Sky ship 600, The 164-ft-long 
Fuji blimp, which speeds along at 56 
knots,, will be seen all summer around 
major-league baseball parks. The Fuji 
ship is the official videotaping sky plat- 
form of baseball this year. 

Carrying a crew of 10. the Fuji air- 
ship is equipped with three camera 
booms and cabin computers to help 
point both the ship and the cameras 
electronically. It is powered by twin 
Porsche 91 1 6-cylinder engines. The 
ducted propellers, while providing leas 
power than the planned Goodyear tur- 
boprops, remain part of the most fuel- 
efficient powerplttnt in the airship busi- 
ness, The Fuji airship usually operates 
at 1000 to 5000 ft, , but it can squeeze up 
to 10,000 ft. 

The makers of the Skyship &)0h- 
Airship Industries— have spun out a 
bigger and slightly faster vessel in the 
Skyship 500, The fiflft has a top speed of 
60 hunts and can carry a load nf almost 3 
tons, bigger than any other airship in 
service today. Fan Am and others have 
been using the Skyship 600 to carry up 
10 lb passengers on short trips around 
London and other European cities. 
Tourists take the short hops mostly for 
the view. Airships are still a long way 
from becoming fast enough to be used 
as passenger transports. 

The British firm by next year will 
begin testing a prototype of its Skyship 
9000, a vessel that may open a new 



market in the air transportation field. 

The Skyship 9000, with its planned 
SOO^OOO-cu.-fL. airbag, will be able to 
carry more than 30 tons. Early concept 
drawings suggest the ship will go with a 
scaled-up model of its present ducted 
fans. Its speed is expected to match the 
futuristic Goodyear blimp, but there 
are unanswered questions about its fea- 
sibility. The largest ormcemEi the size of 
the airbag. Will a ship of such great 
dimensions be able to maneuver safely? 
Will its large surface area put so much 
strain on the powerpiam that speed 
projections will fall through? Only 
building the prototype will tell. 

The Skyship 9000 is being offered to 
the British navy as a super radar plat- 
form . Officials of the Royal Navy have 
withheld comment pending testing. 

A West German airship builder has 
thrown everything into its entry. Air- 
ship International has come to America 
with the McBlimp, a 193-ft. behemoth 
flying the colors of the McDonald’s 
hamburger chain. Lofting to 10,000 ft 
with a 211 + 88S“Cin-ft, airbag r the 
McBSimp has twin Rolls-Royce Conti- 
nental engines. It cruises at 35 mph ? 
but can get up to GO mph in a favorable 
wind. Like Goodyear, it uses rubber- 
coated polyester fiber for the bag. 

Moat of the features of the Me Blimp 
are from established technology. But 
Airship international has thrown in a 
super graphics computer that runs the 
blimp's sip. The 113- by 29- ft. 
Me Blimp sign uses S500 blue, green, 
red and yellow' lamps to depict mes- 
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ssges and animated cartoons. It's all in 
fun. But ifs big business, too, and 
McDonald^, which used the McBlimp 
for the fir^t time last summer, is re- 
ported shopping for a second airship. 

So far, the biggest customers have 
been companies wanting a mobile bill- 
board. But one good push from a mili- 
tary contract may bunch airships Into a 
new generation of technologies. 

France, earlier this year, may have 
fired the starting gun in the airship 
technology race by announcing that its 
coast guard would use airships in res- 
cue operations— not just as radar plat- 
forms P but for the rescues themselves. 
The Shyship is equipped with a light- 
weight speedboat tucked under its gon- 
dola. In a rescue, the airship moves in 
on the search area and comes down to 
just above the surface. The speedboat 
is dropped with a S-man rescue crow. 
Up to six jKussengers can bo taken 
aboard and delivered to shore or a 
rescue ship. The French are reported 
working on a recovery system that 
would allow them to hoist the boat back 
into the gondola of the airship. 

On an even more serious note, the 
U.S,. Navy has contracted with Good- 
year Aerospace, Sperry and Litton to 
come up with retrofits for mothballed 
airships or new systems for foturistic 
vessels. The primary use of future air- 
ships would be to detect the launching 
of cruise-type missiles from subma- 
rines. Such missiles, launched into very 
low altitude trajectories, would be al- 
most impossible to detect. 

£ The Navy needs to spot them soon 
enough to react,” says Don Marco, 
Navy airship program director at Good- 
year Aerospace. With advanced turbo- 
prop engines, Lhe future airships of the 
Navy could develop speeds exceeding 
$0 mph. Rut the next-generation ships 
would sip foci. And they would stay 
operational for months at a time. 

As these are developed for military 
use, it is not too farfetched to predict 
that airships of the next decade may 
even, be used for trans- Atlantic passen- 
ger service. m 





The Fuji! airship (lop) Is a British 
made vessel designed as a camera 
pratform. Pan Am and others have 
used the Skyshfo 600 (above) with 
ducted-fan engines, ft carries 
passengers on tours over European 
cities. -Gondola peft] b of Kevlar. 
Another artist s concept | below f 
shows an airship as a radar 
pratform. Goodyear is working 
on an antisubmarine blimp. 
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We check out nine sports coupes 
to see who 's hot and who's not. 



Y 'nu miU t xritemtnl ' We’ll give ywi excitement! 

liming even the worst Super Coupe in this le*it 
iMike driving a miniature jPemiri. And I he heal 
of them? Well, the winner is one of the mnsl 
competent automobiles you cun buy in America in 
judged by any standard you cure to name. Ws so good* 
there nothing you could do to improve it 
These Super Coupes absolutely tore up the track, As a 
group, they posted the highest perform amce averages 
we've ever seen, and the winners set records for PM test- 
ing, We haven't turned a low 14-second quarter-mile since 
muscltcars died 15 years ago, while M G cornering ha* 
previously been uncharted territory for a pln&h machine. 

There are two all-new cars in this group fMazdah KX-7 
Ibrfio and TbyoLas Supra), a few partly new cars (Mitsu- 
bishi'* Starion ESI-K, Chevrolet's ;!5U Caoiani, Nissan's 
30055X Tbrim and Ford V fuel -injected Mustang CT) and 
three earn that have become automotive icons by remain- 
ing the same year after year (Porsche's 944, Alias GT\ u 
and Dodge s Shelby Charger). 

With the exception of the front -drive Shelby all our 
Super Coupe* are conventional front-engine, rear-w heel- 
drive hatchbacks between 169 and ISSin. long and weigh- 









ing to 3600 pounds. Under the? hood is w r here they differ. 
Virtually every popular engine type is represented in this 
group, including two different Vto, two Vfo, a dohe Six, 
turbo and nonturbo 4-tylinders and even the first turbo- 
charged Wanke l rotary. The only feature these engines share 
is tire-shredding horsepower. 

As usual, we did our track testing at Raceway Park in 
English!. own, New Jersey, followed by two days of back-to- 
back driving around oui- standard mad loop near Princeton, 
New Jersey; Every tester drove every car, then ranked 
them in order of preference, price no object. The average of 
their ran kings was averaged with the track results to 
produce our Overall Rating- 

All of these cars arc good, hut some clearly are better than 
others. Those are the ones that, because of their combination 
of performance, styling, status and panache, truly deserve to 
be called Super Coupes. 

Mazda RX-7 Turbo 

Them's rot a single thing wrong with the RX-7 Turbo, 
Everything is right. We predict it will handily displace 
Porsche's 944 as the “'target car" for other manufacturers in 
the Super Coupe market. 

To the basic RX-7, the Turbo adds 36 hp plus heavy-duty 
suspension pans and Eagle GT tires on 16* 7-in. alloy rims, 
Mazda's unusual interrooled turbo, with dual-scroll pas- 
sages, comes on line at a low 2000 rpm, so the extra power is 
available at just about all speeds, right up to the WankeTs 
impressive 7000-rpm red line. There's no discernible turbo 
lag, and the rotary is stilt uncannily smooth. 

The Turbo is a beast when you push the pedal to the metal. 
A 14.97-secami quarter-mile at over 93 mph is nothing to 
sneeze at for an engine that nominally displace^ 1308 cc. 
There are quicker cars — two of them are in this test — but 
none with the Turbos combination of brute foaxe and 
sophistication. The RX-7 Turbo is equally sweet to comer. 
Its 63.60-mph slalom speed is one of the fastest we’ve ever 
seen, ami the Turbo's .90-G skidpad performance is the best 
we've ever recorded on OEM street tires. 

The RX-7 also set a Hew 60 toO stopping record at 107 feet. 
Even when we factored in the Turbo's miserable 13-mpg fuel 
consumption — the thirstiest in this group of thirsty cars— it 



was still the dominant winner in our track testing. 

Unlike some winners at the track, the Turbo is sJso a 
winner on the street. AH too often, high performance comes 
at the expense of comfort, function and everyday usefulness. 
The RX-7 Turbo is not a “narrow focus" racer, but a “broad 
focus" street machine. As our track test driver put it, “It’s an 
animal on the track, but the Turbo is also a well-balanced car 
that would be fun to drive every day at any speed/ 1 
The RX-7 interior is a cams between the austere function- 
alism of the 944 and the baroque technology of the Supra, 
You can find all the electronic gizmos you could want, but 
Mazda's engineers have dearly put more energy into the 
ergonomics of the seats, steering and instruments than they 
have into the cleverness of the radio knobs. The little RX-7 
also swallowed more grocery bags than any of its competi- 
tors, thanks partly to its lack of rear seats. The normal RX-7 
is available with a pair of 2+2 seats in the back, which we 
Chink should be optional on the Turbo as well. 

Ford Mustang GT H.O. 

Ford s inexpensive Mustang GT — as rock-simple a car as has 
ever been built — decisively outperformed some much more 
expensive and pretentious machinery to finish a close second 
behind the sophisticated RX-7 Turbo, As one of our enthusi- 
astic testers put it r “The Mustang is crude, rude, lewd — and 
1 love it! This car just wants to be fond. p> To pick another 
word, it's / mh. There is nothing you can buy for under 3 15,000 
that offers the Mustang's adolescent blend of performance 
and tail-wagging enjoyment- If this car won’t put a smile on 
your face, you need to have your cheeks lifted. 

Our Mustang turned in an excellent 14.84 seconds at 91.74 
mph in the quarter-mile. The time-honored 302 VS now has 
fuel injection, which drops the horsepower from 210 to 200, 
but adds mid-range torque. Any carburetion hesitation is 
gone* replaced by an easy-revving surge of power transmit- 
ted through a slick-shifting n-speed. As one teeter said, 'This 
is the kind of power that made America famous/' 

The Mustang shows its age in the comers (remember, this 
chassis started out 10 years ago as the Fairmont). It ambled 
through the slalom at 58,72 mph, and slid around the skid pad 
at an average of .80 G. Braking distances, too, were 
mediocre. A few years ago, such performance would have 
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been worlcNIass- Nowadays, it's merely okay. Still, the 
Mustang feels solid and stable at almost any speed, and it 
fairly begs to be thrown around like a ear half its size. 

The all-gray GT interior is identical to that in the ilbfaled 
SVG Mustang, which means it/s surprisingly European ih 
ambience, White-on-black instruments live in a black plastic 
dash, and the softly sculpted black steering wheel might have 
come right out of the Merkur. The Mustang is all- American 
right down to its roller cam and dual exhausts, but the 
interior speaks a foreign language. 

Unlike the perfect RX-7 Turbo, there are some things we’d 
improve on the Mustang GT. The "too light, too little feel" 
steering i& especially annoying when you’re trying to drive 
fast. And everyone criticized the shallow, unsupportive 
bucket seats. 

Our testers were willing to put up with the Mustang's 
minor discomforts in order to enjoy its performance. There's 
more fun per dollar than any car you can buy. It's reliable and 
easy to fix and has a nice image and a great V9, The old-time 
hot-rod is refined for the ? Sfe. The Mustang GT is the best 
performance bargain in America. 

Toyota Supra 

Toyota's ad-new Supra is just a turbo and stiffen suspension 
away from being one of the great all-time Gran Turismos. As 
our track test driver put it , 'This car reminds me of J aguars 
XJ-S Vl2. ft feels big and soft, but it's capable of phenomenal 
over-lhe-road performance. It's a handful on a racetrack, but 
the perfect ear for commuting from New York to Florida. 1 ’ 

On the spec page, the Supra is one of the most advanced 
cars in production. The double-overhead-cam Six has been 
enlarged to 3 liters. With fuel injection and four valves per 
cylinder, it produces horsepower like an electric motor— 
from idle right up to redline without a pause. The chassis is a 
very model of a modern Super Coupe, with a really excellent 
5-speed gearbox, all-independent suspension, 4- wheel disc 
brakes and electronically adjustable suspension. 

Unfortunately , alt this adds weight. At 3600 pounds, the 
Supra weighs 350 pounds more than the VS Mustang. This 
extra weight hampers performance and gives the car a 
ponderous feel at tow speeds. The Supra has more dials and 
gadgets than a 747, but once you've gone through the ground 



school, they mostly make sense, E wrifthing inside Is either 
electrically powered, adjustable, automatic — or all of the 
above. Even the radio equalizer is preprogrammed with 
curves for jam, classical and rock. 

Ll Anyone from Quasimodo to Arnold Schwarzenegger 
could get comfortable in these seats/ 1 ^aid one tester. 
“Infinitely adjustable and lots of headroom/ 1 The rest of the 
controls are equally well planned, with excellent steering, 
shifting and ergonomics- 

Toyota has already announced a forthcoming turbocharged 
version of the Supra, which should answer our testers’ cry 
for more power. We recommend at the same time that they 
scrap the complicated TEMS adjustable suspension and 
replace it with one that's at least as stiff as the current SPORT 
setting. As one tester put it 1 “Why bother with TEMS when 
the hh>rt setting is w^hat you want 100 percent of the time?" 

The Supra is superbly built 1 beautifully finished, surely 
reliable and extremely competent. All it lacks is verve. 



Chevrolet Camaro IROC-Z 350 

Driving this Camaro makes a trip to the grocery store an 
adventure, and a cross-country drive sets your heart aflame. 
What we're talking about here is engine. This fall, Chevrolet 
will offer h 87 Canwos with the 5,7-liter VS from the 
Corvette. In theory, the engine loses 15 hp because of a more 
restrictive exhaust system, and the Camaro weighs nearly 
200 pounds more than the Vette. Our test car was a pre- 
production prototype supplied by Chevrolet, and it was 0.4 
seconds quicker and 2 mph faster in the quarter-mile than the 
beet Corvette we've tested- Its 1 4.44 seconds at 95,44 mph is 
the best quarter-mile run we p ve seen in years. We'd say the 
car you buy will be doing w r ell So run 15 seconds at 93 mph. 

The Camaro 350 is fitted with P245/50VR1& Eagle VR6Q 
tires and a front sw r ay bar as big around as your wrist. This 
combination makes for a stiff ride even on relatively smooth 
pavement. On a back road* the w r hole car skips from bump to 
bump. At the track, the Camaro is magnificent. It averaged 
.87 G on the skid pad and got through the slalom only a hair 
slower than the Porsche 944. 

The big V8 is only available with an automatic transmis- 
sion, w^hich we think suits the Camaro perfectly. This is not a 
precision driving instrument, Tt's more like a chain saw r n 
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SUPER COUPES 

chopping and hacking its. way down the roautS with a rather 
appealing viriouerte&s, 

in the succinct phrase of one tester: "'Seats stink. 11 Other- 
wise, the Camaro interior is quite nice, with a full set of real 
instruments. Our biggest complaint with the Camaro applies 
equally well £u the Corvette- The interior cramped and 
compromised, yet the exterior is huge. It's like opening the 
door of a giant bank vault:, which the Camai'o'rt long, heavy 
doors resemble, only to find a piggyhank msjde. 

One of our testers summed up the I HOC 350 as, "Great fun 
for a half-hour blast on a deserted mad, but not a car you'd 
want to drive very far. It's wonderful for what it ia h but has 
too narrow a focus for every day." 

Porsche 944 

Wo doubt fanaiics all over the country are revving up their 
SI 50 Porsche Design pens to ask how could we rank the $44 
behind a Chevrolet and a Koni h not to mention two JajHrt n?.w 
tars. All we can aay es. “Have you driven a For d/Chevy /Ja- 
panese car lately? 11 Porsche has stood stilt for years — the $44 
is really a modified 1976 $34 — while the Japanese and 
Americans have taken aim at a stationary target. 

At 327,000 as tested, the 944 has already priced itself out of 
this market, while the excellent IM4 Turbo costs well over 
$35,000. At that point, you're no longer selling an automo- 
bile, but a status symbol. 

This is not to say that the $44 is a bad car; il/s been the 
standard of excellence in this class ever since it came out. In 
acceleration* the 944 tied for lawt with our sick Alfa. It was 
fourth in the slalom, third on the akidpad and fourth in 
braking. In other words, the chassis is quicker than the 
engine. The 944 Turbo solves this problem — for a price. 

On the road, the 944 feels a lot happier. Our testers found it 
excellent in every way. All the controls are simple but easy to 
use. The ergonomics are superb, and the driving is wonder- 
ful. The car works with you, not against you, and it's 
beautifully balanced. 

The 944’s styling is a bit cobbled up since Porsche added 
spoilers, air dams, driving lights and fender flares to the 
original WM body. But it still looks; tough ar u\ “right/ 1 
particularly in Porsche^ vivid Guards Red. The interior is 
functional and somber by comparison. One teeter called it 
industrial. And the race-type seats, with huge side-support, 
wings, make entry and exit an acrobatic exercise. 

As one tester wrote, “People buy these cars for all the 
wrong reasons. You shouldn't, buy a Porsche for cosmetic 



reasons— it doesn't look that good. You should n't buy it for 
luxury fr because it ’a not very comfortable and dri ving it 
around town is a chore. You should buy it only for driving 
very fast on secondary roads. There aren't many places you 
can do that in the LLS. fc so you end up buying the 944 to 
impress your neighbors. 11 

Dodge Shelby Charger Turbo 

The Shelby is probably in the wrong test, it costa half as 
much as most of the cars in this group. On the other hand, it's 
a feisty little overachiever that you can't help but like. The 
Charger is the Omni chassis taken about as far m it can go 
and fitted with Chrysler * 146-hp 2. 2- liter turbo Four. Our 
test car ripped off a 15. 73-second quarter-mile at 86,04 
mph — quicker than the Porsche and Mitsubishi and within a 
heartbeat of the Supra and 30OZX. 

The Shelby was second in the slalom and rang up a solid . 81 
G on the skidpad. The brakes ara good, and the interior is by 
far the largest of any car in this test. It swallowed m many 
groceries as the RX-7, but in addition to four passengers, not 
tw o, The Shelby even won in fuel economy. Ail of this was 
enough to make it second overall in our track testing. You 
can't ask for a better combination of all-around performance^ 
utility and economy. 

But make no mistake, the Shelby ia a cheap car, Chrysler 
has jazzed iL up with really infantile, tacky tape stripes and 
plastic add-on*. The interior is equally awful and old- 
fashioned. The whole seat/steering wheebcontrols relation- 
ship is a disaster, the shifter is balky r the gauges are cheap 
and the interior trim is substandard. It's obvious that aU the 
money in a Shelby goes into the engine and suspension, with 
none left over for sound deadening or civilizing influences. 

'The Shelby Charger Turbo is harsh, noisy 1 crude and 
unrefined," summed up one tester. “It's cheap and ugly, yet 
it obviously gives great performance. Jf this test were a 
singles bar, it’d have to be awfully late before I'd go home 
with the Shelby. But it r d probably be a night to remember, 
one way or another. 11 



For 1986, the 3tM)ZX Turbo was given stiffer springs and 
sway bars. 22&/50VRHS Bridgestone Potenzas under newly 
flared fenders and a revamped air intake la eliminate the 
awkward hoot! scoop. With 200 hp the 300ZX should be the 
hottest car in this class. Unfortunately, it's just not. The 
SOOZ'X has been overtaken by a new r generation of Super 



Nissan 300ZX Turbo 



SPECIFICATIONS AND DIMENSIONS 
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Coupes, while the increasing value of the yen ha& raised its 
price to {21,000 and counting. We think it's time for Nis&nn to 
take the superb turbo VG and install it in a light weight, up-to- 
the-minute sport** car that can successfully compete with the 
new RX-7 and Supra, 

At the track, the200ZX did flrtLsh second in braking behind 
the RX-7, but overall it ended up seventh in a field of nine, 
Our track teat driver complained that the shifter is uotehy, 
the steering vague with too imach foedbeek and the ride 
bouncy. 

On the rend, our group found the M)ZX equally off the 
pace Among the most frequent complaints were the 'loony* 1 
dashboard with unreadable digital instruments. Lamented 
one tester, El This seems like a ear that's been committeed to 
death by Marketing, Engineering, Design and R&D— an 
automotive camel. It feels heavy and ponderous, no matter 
what the track numbers are. 11 

Mitsubishi Starion ESi-R 

Year?; ago r when the Starion first came out, it w ^ an 
inexpensive, pleasant little -car with a terrific n-put.ai.inn for 
reliability r Over the years, Mitsubishi has turbocharged the 
Z.Gditer Four and dolkd up the clean Station bodywork with 
Lin increasingly heavy hand. 

For 1 Sfifi, the Starion has been given an inteiTooler to rais<' 
its power to J7d hp. The fenders have been flared ci hi 
Porsche 944 to leave room for Yokohama 225*50 V R 1 G radios 
at the rear, 20&/55VR16 on the front. Inside, Mitsubishi has 
gone wild with electronic accessories, in the modem rla^sa- 
nese fashion. Ail this costs money, of course, and the Starion 
ESI-R is now an SlftOOft Super Coupe that is also sold hy 
Dodge dealers as the Conquest. 

The interior is j perfectly nice. The dashbttard is very 
straightforward, the driving position is excellent and. as 
you'd expect, the Mitsubishi sound system is as good as any 
you!! find in a new car. The only change wed make i& lo 
replace the lush-looking "loose cushion” seats with buckets 
lhal give better support. 

At the track, the Station is a midfield performer in 
everything except braking. The brakes faded immediately, 
and if there’d been something to hit, we would have hit it. 
Try to throw a quick shift and ihe rear axle thunks like it n s 
about to come loose. 

Despite its lackluster j^rformance, the ES1-K guzzled ga^ 
faster than anything except the RX-7. Ah one driver summed 
it up. "Taken as a generic Japanese sports coupe, it'* noc had. 



But it certainly doesn't compare with any of the serious 
Super Coupes In this group, especially at the price." 

Alfa Romeo GTV6 

Driving the GTV6 is just like driving a half-scale V12 
Ferrari. Let the revs drop under 4000 rpm and it vibrates, 
stumbles and otherwise signals its displeasure. Drive it like a 
homicidal Italian racing driver, flat -out till the Lime, and the 
Alfa js nirvana. The performance levels not all that high, 
so any road can become part of the Mtlle Miglia, The brakes 
are good, the handling predictable and the steering spot-on, 

Still, you have tu be a pretty die-hard Alflsti to buy one of 
these cars. Our test car had less than 200 miles on the 
odometer* and there was a serious driveline vibration figure 
we stalled uur test. Alfa’s mechanics are still investigating. 
The upholstery was coming apart the hood latch refused to 
open and the electric window worked intermittently. 

We'd say Alfa lias two serious problems. One, quality 
control, Two, poor detail design on things like controls 
gauges and interior appointments. The interior looks like it 
was designed by five different guys who weren't talking to 
tine another. 

The basic GTVG is a nice package. The styling is still 
distinctive after all these years, and the 2.5- liter Yb is willing 
Liii (I able. But the car was designed before ergonomics were 
invented, and the aruis-nut driving position gets real old, real 
fast. As one of our tester summed up. ^The GTVfl has an 
undeniable charm, like my vintage race car. 1 can see why 
there are Alfa enthusiast in the world. This far has 
(hamrUr.** 

Conclusion 

This has to be the hottest market segment in the automobile 
industry, filled with really superior automobiles. Highly 
regarded classics like the Porsche 944, Alfa GTV6 and Nissan 
3WZX are merely also-rans compared to the all- new Japa- 
nese competition. And through the application of what they 
do best-raw horsepower— Ford* Chrysler and General 
Motors have turned their aging sporty cars into enviable 
Super Coupes. 

All in all, these Super Coupes are the be&l group of cars 
weVe tested in years. It's not often you'll hear us describing 
a 520,000 car as a bargain, but wed say the RX-7 Turbo, 
Toyota Supra, Mustang GT and Camara IROC-Z can all be 
legitimately compared to cars costing $15,1)00 to $25,0® 
more^ If that's not a bargain, what is? fM 
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T he hand plane, more than any 
other tool, evokes strong im- 
age* of handcrafted wood- 

wwrkinff. In fuel l he phmv, 
Unlike many other took found 
in Ihe workshop, ih strictly a 
itowfn orking tout, I Us the one 
tool ihat provide* today's woodworkers with 
the strongest link to the Old World e raftsmen. 

The hand plane is one of the worlds original 
woodworking louts, dating hack mure than 
MW) years. The tool's original design and 
principle, however, are relatively unchanged 
today. 

And, as shown on the following pages, 
planes come in a variety of sizes and shapes, 
w ith w ood or steel bodies. 

Planes can he divided into two basic groups: 
bench plane* and specially planes. Generally, 
bench planes are used to flatten and smooth 
large wood surfaces and long edges. They 
characteristically have large, Hal soles and 
straight, square blades. Bench pinner arr com- 
monly available in lengths from 814 to 24 in. 

When using bench planes to smooth the 
rough surface of a board, start with a jack 
plane followed by a smoothing plane. Use the 
larger planes, such as a frying plane, to 
smooth long, uneven edges. 

Specialty planes are designed for making 
specific cuts, such as shaping various molding 
profiles and cut Ling rabbets, tongues, grooves, 
dadoes and other u mid working joints. Some 
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These traditional hand tools deserve 
a place in your workshop. 

Here's why. 





TONGUE -AND- GROOVE PLANES 



specialty planes, such as the multi- 
plane* future interchangeable blades 
that arc available in a variety of shafts 
and sises. 

The choice between a wood- bodied 
plane and an all-steel plane is based 
largely on personal preference, since 
both types perform equally well* 

Many woodworkers find that wood- 
bodied planes are more attractive and 
easier to use since they are lighter than 
steel planes. Also, the wood soles won't 
mar the workpiece. The two greatest 
advantages of steel -bodied planes are 
that they're available in a much greater 
variety than wooden planes and that 
steel planes offer more precise control 
and adjustment of the blade, known as 
the plane iron. Many wooden planes u so 
a wood wedge arrangement to secure 
the plane iron. Note that some 
planes, like the reform smooth 
plane and trying plane shown H 
combine the best features of 
both tools — a wood body with 
a precise steel adjustment 
mechanism. 

Proper care 

Careful handling and occasion- 
al maintenance are all that's 
required to keep your planes 
in great condition for genera- 
tions to come. The following 



tips wiH ensure years of smooch plan- 
ing. Keep the plane's mouth dear of 
wood chips during use. Remove resin 
buildup on the base with a solvent such 
as paint thinner. Rub wax on the 
plane’s base to speed the planing mo- 
tion. Keep unplated and unpainted 
parti* lightly oiled to prevent rusting. 
Protect w r o*)den planes from high hu- 
midity to prevent warping. If slight 
warping does occur, it carl be corrected 
by making a few light passes over a 
jointer. If a wooden plane's varnish 
finish wears off, apply an occasional 
coat of linseed oil to prevent it from 
drying out and cracking. Also, you 
should completely disassemble a plane 
at least once a year to clean each part 
thoroughly. Apply a light coat of oil to 
all metal parts before reassembly. 



It's worth noting that many new 
planes come with plane irons that have 
been ground— usually to 25* — but not 
honed. Before use. you must bone the 
iron's edge to 30 * on a flat K oiled stone 
until a burr is formed Then* lay the 
iron flat on the stone, with its beveled 
edge facing up K and snake a few light 
passes to remove the burr, The grind- 
ing and honing procedure for your plane 
may differ from the above technique. 
Check with the plane's manufacturer 
for specific instructions. Now let's take 
a close look at the planes shown. 

T onguc-and-groove planes — This 

matching pair of planes ($59,95) is used 
to mill tight-fitting tongue-and-groove 
joints onto the edges of ^idm-thick 
boards. The 1% x 9%-in.-tong red beech 
planes employ a wood wedge to secure 
the plane irons. 

Matching pairs of tongue 
and groove planes are also 
available for use on %- r ,J Vir 
and tt-in. -thick boards. Con- 
tact Frog Tool, 70t) West Jack- 
son Blvd . , Chicago* I L 60606. 

Hollowing plane— The 
unique convex-shaped sole of 
this tool identifies it as a hob 
lowing, or rounding, plane. 
The SMA-in.-ksng plane fea- 
tures a red beech body with a 
hornbeam sole. The l 7 /^in.- 
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wide plane iron is rounded to match the 
convex sob 1 , Use this pluiit- to cut hol- 
lows with or acrnss the wood's grain. 
It's available for $fif>AH) from Frog Tool. 
TiH(r Wesr Jackson Jtlvrl., Chicago, 1L 

Multi plane Heines a fine example 
■ if a classic hand tool. Offered &k a 

successor Lo t he now-discontinued 
Stanley Nn 55 ;cnd the Recm-d No. 403, 
this auperversatile plane corner with 34 
cutters ( $345, fffl). An optional 16-cutter 
set Ls also available. 

Use the multiplane to handle a vari- 
ety of jobs, including cutting grooves, 
tongues, o vnlos, fillisters, beading, 
flutes, hollo ws and miiisds, and milling 
sash work. The 2-1 standard cutters 
include 13 plough and dado* five head- 
ing , t wo tongue , Live y ow ■ 1 1 1 , * me sli till ig 
and one fillister Cutter. For mo re de- 
tails, contact GaiTett Wade. 161 Ave. of 

fl* 



the Americas. New York. NY 1CK113. 

Viol i to m aker's pi hi nrs— I Wt he 

fooled by the Lilliputian dimensions, of 
these planes. They are superbly de- 
signed and highly preefec. Cast from 
silicon bronze, the planes are used for 
ultra fine finishing work. The set of 
three includes a ■'■; s l? -in. 

pbhe with a VHn.-wide iron, a ■ - x l 1 >- 
in. plane with a : -in. -wide iron and a % 
\ 1-in, plane fitted xvith a ' | ir in.-wide 
iron. Contact Woodcraft, 41 Atlantic 
Ave.. Bex -lulHh Woburn, MA MBSSk 

Jack plane— The alhpurpase jack 
plane is consirlfred to he the must 
useful of all bench planes. Use it for 
smoothing rough board* and to flatten 
uneven surfaces. 

This top-quality Record No. 05 jack 
plane has long grooves machined in its 
sole that are designed to make the tool 
slide easier — especially on resinous 



wood* — by breaking the suction he- 
tween the sole and the wood. The Brit- 
ish- made plane has h 2 1 ; x hi- in, -long 
sole and two hardwood handles. It 
comes with a 2-in. -wide tungsten vana- 
dium steel plane iron. The Record No. 
<15 jack plane is available for ■■>ii7.]n 
from Garrett Wade, 16! Ave. of the 
Americas. New York. NY luOlT 

Reform smooth plane— Feature for 
feature, this is clearly the finest plane 
I've ever used. Made by t he reputable 
German firm R.C, Emmerich, this 
smooth plane features a patented blade 
adjustment mechanism that provides 
you with superaeitfitive control of the 
plane iron, A spring-tensioned rod pulls 
the plane iron hack lightly ngainsl the 
body to eliminate chatter which, in 
turn, promotes smooth planing. 

This handsome tool features n lac- 
quered pearwood body with sole of 
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TRYING PLANE 




lignum vitae— a supcrharri, self-lubri- 
cating wood that secretes natural oils tn 
make planing easier. It also lias an 
adjustable shoe cut into the sole that 
allows you to nairow or widen She space 
in front of the protruding iron. General- 
ly, the harrier the wood, the narrower 
the mouth setting* 

The 2Yt a S'/k-ln.-long plane comes 
with a l 7 4-in.-wLtle iron. It’s available at 
larger Sears stores for about $80. Con- 
tact Sears, [Sears Tower 1 Dept, 70S* 
PM, Chicago, IL mm. 

HUack plane — The block plane is de- 
signed for trimming end groin. Also, 
use it to smooth small wood pieces and 
for edge- planing plywood, |>article- 
boanJ anti even plastic laminate. The 
block plane's major differences from a 
bench plane are that the iron is held at a 
low angle— 21* on this Stanley model- 
anti it's installed with the bevel facing 



up. The Stanley block piano ( Si 7 } has a 
2 x 7-in. -long solo with a l Y-in.-wide 
iron. Contact Stanley Tools, 600 Myrtle 
St, h New Britain, CT 06060. 

Trying plane — The great length of 
this plane, nearly 24 in., makes it idea] 
for planing long, straight edges and for 
leveling broad, uneven surfaces. Made 
by H.C. Emmerich, it features the 
same patented blade adjustment mech- 
anism described for the reform smooth 
plane. The 3-in. -wide red beech body 
has a white beech sole, ft comes with a 
2%-m.-wkle chrome vanadium steel 
plane iron. The trying plane costs about 
$100 at larger Sears stores. Contact 
Sears p Sears Tower, Dept. 703-PM, 
Chicago, IL wmi. 

lljibhetmg block plane — Garrett 
Wade now offers a replica of the famous 
Stanley model No. 140 skew -blade rab- 
beting block plane that was discontin- 



ued in the 1930s. As compared to a 
standard block plane, this tool cuts 
much easier and cleaner due to the 
plane iron's super tow 12° skewed angle. 
The plane's right side is removable for 
use as a rabbeting plane. It comes with 
an adjustable fence and a l'/^in.-wide 
iron. The 1% x 6%-m.-ltmg plane is 
made of cast manganese bronze. 

This professional -quality tool costs 
$156-85 from Garrett Wade. 161 Ave. of 
the Americas, New York, NY 10013. 

Smooth plant' — Designed for gener- 
al' -purpose planing F the smooth plane is 
often used after the jack plane for filial 
finishing. This popular, easy-to-haudle 
Stanley No. 4 plane features a 2 ] /s? x 9^- 
Sn. cast-iron body with an adjustable 
mouth opening- Ii's sold at hardware 
stores for about $49, For details, con- 
tact Stanley Tools?, 60(3 Myrtle St.. New 
Britain, CT 06050. IM 
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CHEVROLET CORSICA 



Our ace spy photographer 
pops out of the weeds 
to bring you an advance 
look at next year's cars 

BY JIM DUNNE, Detroit Editor 

F or car buffs, the New Year 
starts when the old year is 
only half over. 1987 is here! 
Starting this fall, look for 
completely new compact se- 
dans and coupes from GM, heavy face- 
lifting of Furd h s spectacularly ^uceess- 
ful Thunderbird and Cougar, a 
front-drive successor to Chrysler’s 
Cordoba r and the first all-new civilian 
Jeep since the original GFs introduc- 
tion in 1B45. 

Corsica/Beretta 

Corsica is the 4-door successor to the 
Citation II, the compact sedan that 
Chevy dropped from production last 
summer. Its running mate in the Rer- 
etta coupe. There is little similarity in 
the styling of the two models, oven 
though they will share 2. 5-liter 4-cylin- 
der and 2.8-liter VB engines and front - 
wheel-drive hardware. Their appear- 
ance features an au courant 
aerodynamic look that's combined with 
traditional GM attention to mass ap- 
peal. Sheet metal lines arc crisp to the 
point of being .sharp, hoodlines curve 
deeply downward, and glass surfaces 
are unusually large. 

Allante 

The muscular appearance of this 2-seat 



convertible from Cadillac is unlike any- 
thing in the current or past luxury-car 
lineup at GM, and that’s as it was 
planned. Designed by styling whiz Pin- 
infarina in Italy, the body will be built 
and outfitted in Turin— in 7000-per- 
year lots— then air- freighted to De- 
troit, where running gear and suspen- 
sions will ho installed. Its target: highly 
profitable sales now going to Mercedes’ 
S 50 .IMMJ StiDSL convertible, 

A Haute's aluminum roof can be re- 
moved by one strong person and stored 
at home, so true convertible motoring is 
possible. Powered by Cadillac^ effete 
4. 1-liter aluminum V8 engine, the Al- 
kiue will not compete with the Mer- 
cedes, or any other 2-seater, in perfor- 
mance. Rut Cadillac officials are 
hanking on "super ride, handling, qui- 
etness and elegance" to entice custom- 
ers to this S^O.OOO-plus beauty and 
aw ay from the European exotics. Good- 
ies will include leather interiors, anti- 
skid braking, multipoint fuel injection 
with a new tunnel ram induction system 



and a choice of just five colors— white, 
gold, blue, red or silver. 

Shadow/Sundance 

Based on the ubiquitous K-car drive- 
train and a chassis much like the Laser/ 
Daytona, these 5-passenger subcom- 
pact twins fill the market slut between 
the low-priced Omni/ Horizon and the 
mid-sized Aries/ftelianL A 97-hp 2.2- 
liter Four is standard, with a 146-hp 
turbo version of the same engine np- 
tional. Chrysler"* familiar 3-speed auto- 
matic transaxle or 5-speed manual are 
the transmission choices. The cars 
should be on sale by the time you read 
this, with prices starting in the STOilO 
range. Two body styles are available — 
r 3-door and fj-door hatchback. 

Chrysler Le Baron GTC 

A miniature Imperil shows up in 
ChrysleFs line for 1987. This 4-seat 
personal luxury coupe will not be a 
high-price model, but w p ill compete in 
the Thunderbird class filling in for the 
now defunct Cordoba as Chryaler + s 
mid -price model No big surprises un- 
der the hood. Look for the Chrysler 2 ,5- 
liter 4-cylinder engine to be the base 
IKiwerplant, with a new T Chrysler- 
built. 3.2-1 iter V6 to he added late next 
year. Price for the GTC should be in the 
middle teens. 

Reatta 

Thift 2-seater, equipped with Brick's 
vigorous S.fMiter VS and automatic 
overdrive transmission, will definitely 
offer high performance to luxury 2-seat 
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coupe buyers. IT Ealak-L- 1 Alhnte. the 
Reaita will be? an all-American. Us 
b<K \y and running gear will bear the 
I '.S..A. log* i, Hsu l it will be 2issembk j (l in 
Lansing. A hardtop that lwk« a bit like 
a Corvette* variant, rht- Real la differs 
from the Chevy muHtdecar in using 
front- when l drive and a steel body. 

I Sue out in the spring of '87 with a 
price that may push SHb.OOO, the Reatta 
will weigh in about 41 '0 pounds less ? ban 
a C orvette, Essentially, the tar w ill use 
a shortened Riviera chassis on a 4 -in. 
shorter wheelbase. A major problem 
may be Im much [wvvtr for flic chassis 
in handle, especially [f Buieka most 
powerful 23!>hp Vfi with Lurtii charger 
and mtereoolur is added to the option 
list. If it can put all that |M jwct to the 
ground, a turbo Realm could outper- 
form a Corvette f 



roof, 2 i ml thi- grille design. Overall l he 
new 'Kin! has a smoother H more fin- 
ished look, one that el ill a rices its utnu- 
ilymmie shape. Mercury Cougar, 
Thunrierbird's running mate N hits si mi- 
I Li r changes— more radical rear quarter 
window outline and an enclosed grille 
with lie it i headlights - 

3 pi ’SS the T-Hird will get new fast- 
btirk 3VcL]' glass, and in 'Wan even more 
rounded, aerodynamic nose t all of 
which will help to keep it the hot setup 
on NASCAR speedways. 

Jeep YJ 

Appearances can be deceiving. Wran- 
gler, the 1987 version of the 4- wheel - 
drive pioneer* is radically new. both in 
styling and chassis design, even though 
il may not look much different |jn e >m 
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JEEP WRANGLER YJ 



Mustang 

Reigning king rf the 
affordable muscle’ 
cars, the Mustang 
gets minor freshen- 
ing on the outside 
while keeping it a tra- 
ditional body lines 
for 1B87, U] i Iron!, 
the grille opening is 
slightly different, 
but the wain change 
is the ami head- 
lights. Just so you 
won't make a mis- 
take, the Mustang 
name is molded into 
the bumper face iti 
front, Tailliphts are slightly altered, 
tfwi, but still recognizable as Mustang. 

Thunderbird 

Nn pulling back now. This aero style, 
now three years uld, is hot and has 
catapulted Foul ahead of GM s strong 
G-cars i, Regal, Monte Carlo, Bonneville 
and Grand Prist in the mid-price per- 
sonal coupe market. Ford intends to 
keep that lead by making major 
changes in the 1987 models. Most visi- 
ble are t he shape of the t ’-[lost and rear 



what you've seen in the past. But the 
body floor [am is taken from the new 
Cherokee. Wheel track is wider front 
and rear to make the new Jeep more 
stable and less susceptible to rollover. 
The instrument panel h no longer a 
primitive design, but crafted as care ful- 
ly as those in the Cherokee. Stall rug- 
ged? Yes, if those leaf springs ail 
around and rigid axles aav any indica- 
tion, And the windshield still can be 
folded down on top of the hood. AMCs 
in-line Six wilt be revived for '87, PM 
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A guide to fabricating furniture with this versatile buiiding material 



BY NEAL BARRETT 



Y ou may have seen furniture like this in 
old books or movies about the elegant life 
in Palm Beach. Or you may have seen 
examples of it in old hotels throughout 
the deep South, with palm trees growing close by 
and a slow-moving fan overhead. Or you may have 
seen it in the last few years at forward-looking 
furniture stores where the style and grace of 
rattan have been making quite a comeback. 

This recent interest caught our eye, so we 
decided to do some research and come up with 
original designs that could be built by any shop 
enthusiast. This material is very workable — in a 
somewhat unorthodox way — and easily yields the 
classic sweeping curves that are so much a part of 
the furniture's appeal- We hope you enjoy the 
process and results as much as we did. 

What Is rattan? 

Rattan is the stem (or trunk) of a climbing palm 
tree that grows in the tropical Jungles of South- 
east Asia, Malaysia, Indonesia and the Philip- 
pines. In its natural state, the stems are covered 
with a tough, thorny bark, but during harvesting, 
this is removed, leaving a hard outer layer of 
silicone resin on the poles. In this form the rattan 
is called unskinned. For some uses, this hard layer 
is also scraped off, resulting in a more porous, 
softer outer surface. This is called skinned rattan, 
and is often used in commercial rattan furniture. 

Since the skinned type is more porous, the 
process of bending the poles using moisture and 
heat is easier With some hand sanding, the poles 
can be made smooth and regular. However, the 
unskinned poles have a series of slightly ragged 
ridges that reflect the growth of leaves along the 
stem. This creates the classic rattan look, so we 
chose the unskinned poles for our loveseat and 
Chair, Keep in mind that these poles are solid, not 
hollow like bamboo. 

Before you begin 

Building with rattan instead of conventional wood 
requires different construction methods and a 
different mind-set els well. The need to w r ork to 
extremely close tolerance cannot apply to rattan 
the way it does to traditional cabmetmakmg. The 
exact diameter of the rattan poles is Plot specified 
w hen sold. Instead, they come in, bundles that can 
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range in size from 10 to 1 2 mm, 18 to 25 mm and 40 
to 45 mm. Also, the poles will vary in diameter 
from one end to the other. So keep in mind that 
although you can frequently accommodate this 
material to your design, there will betimes when 
your design will have to be adjusted to suit the 
material. We’ve provided exact dimensions in the 
drawing on page 97, But you will surely have to 
depart from theses occasional!, y. 

Before beginning the actual construction, exam- 
ine the poles. Most will average 9 to 10 ft. in length 
and wilt have a series of bends and crooks in them. 
You should straighten each pole as much as 
possible to make construction easier. 

Thin poles— up to 4 in. dia.— respond well to 
simple hand pressure. A certain amount of over- 
bending i* required because the rattan will spring 
back a little. The amount of overbading will 
become apparent after a few r attempts. 

Thicker poles require a combination of heat and 
moisture. To bend these, damp each pole in a 
strong vise, dampen the bend and then beat with a 
heat gun as shown in photo No. 3, At the same 
time, begin applying pressure to the pole in the 
direction opposite to the existing bend. Several 
applications of water and heat may be required 
before the pole softens sufficiently. Again, a 
certain amount of overbending is necessary. Pro- 
ceed along the length of the pole until it seems 
reasonably straight. 

Bending the poles 

Prepare all the parts for both the chair and 
loveseat at the same time. Aside from the differ- 
ence in length, the only additional parts are the 
center legs and cross braces in the loveseat. 

Next, make a full-size drawing of each different 
member. Then bend the first copy of each and 
check against its drawing until it matches. When 
satisfied r construct a jig for each by tackmailing 
scrap lumber to a plywood panel as shown in photo 
-1. Make sure that the ensuing poles for each bend 
fit precisely into the jig. Leave each pole full 
length until after bending. It r s easier to make 
accurate measurements this way. 

Clamp each pole in the vise about 2 in. from the 
start, of the bend. Make sure it H s parallel to the 
tabletop so you'll have a plane of reference for the 
bench Use the same techniques to bend the pole as 
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BACK TO RATTAN 

you dir] to straighten it. After several 
applications of water and heat you will 
feel the pole soften and resistance less- 
en, Overbend as mentioned before, 
then apply water to cool the he rid. 
When cool Lo the touch, slowly release 
the pressure, Keep in mind that the 
hottest part of the pole will be the most 
flexible. Also remember that larger 
radius bends require heating a longer 
section of the pole. 

Joinery 

After all the required bends have been 
made, clamp a board to the edge of the 
workbench and butt each pole to the 
board* This provide# an easy pud accu- 
rate way to measure the finished 
lengths of the bent poles. Then cut the 
poles using either a hacksaw or a Japa- 
nese ryoba saw. Keep Lbe saw square to 



the length of the pole. In the loveseat, 
the back poles require a splice joint 
because one pole is too short to span the 
entire distance. A splice joint ls also 
required on the inner pnle of the chair 
back for ease of fitting and measure- 
ment, To ft™ these, cut half of the 
joint first as shown in photo 7. Then use 
the cut pole as the template to mark the 
other pole. After the splice joints are 
cut,, use carpenter's glue and screws to 
assemble. Drill pilot holes and counter- 
sink the screwheads, 

Next, cut Lhe lV^in.-dia, poles to 
length for the seat rails and upper back 
rails. Note that the ends of these parts 
are shaped to a slight hollow with a 
coarse rasp to form a better joint. 
Then cut l-in -dsa. poles to length for 
the back spindles and using a sharp 
chisel, ti-irm the ends of each spindle 



1 To straighten pole, cramp in vise then 
brush water onto bent section. Let water 
soak In, then apply heal with heat gun. 



2 Use workbench to Check progress 
when straightening pale-i. Pole shourd 
align with surface and he parallel to edge. 



4 After Tint pole of given profile Is b#nt r 
screw blocks around edges to create jig for 
testing other poles of same shape 



S cramp board on edge of work surface, 
then butt bent pole against it- This gives 
accurate surface for measuring length. 



< A 

7 Cut 2-Fn. -steep splice joint in end of one 
pore using back saw or fine-toothed Japa- 
nese ryoba saw. Keep cut square to end. 



A 

8 Use spike Joint cut on first pole as 
template for marking joint cut on end of 
mating pole. Cut joint on second pole. 



to form Vi-in.-dis, x ^-in.-long tenons. 

Temporarily damp the upper back 
rail to the inner back pole and mark the 
position of the spindles on both. Then 
damp the assembly to the table and, 
using the angled back pole as a guide, 
drill ft-im-dia. x y K -in.-deep holes for 
the spindles in both paris r Unclampthe 
rail and apply glue to each hole. Fit the 
spindles into the rail first and then into 
the back pole. Use damps to draw the 
parts together. Drive two 2'/*m. x No. 
3 fh screws through the back pole Into 
each rail end to fasten the joint. Install 
the bade seal, rail hi the same manner. 
Then attach the outer back j>ole to the 
inner pole with the same size screws 
spaced 10 Lo IE in. apart. Countersink 
all screwbeads Ml they can be filled 
later with wood putty. 

Clamp each armrest pole in the vise 




3 To bend pole, clamp In vise 2 In. from 
poFnt of bend, Apply water and heat until 
pole softens, then bend to shape. 




4 After bending top corner In back pole, 
damp pole in vise so It's square to bench 
top. Then make sideways bend. 




* Join ipilce Joint with glue and screw?. 
Countersink heads to they can be covered 
with wood filler Filter, 
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aid use the rasp tu shape the joint with 
the rear leg. Then join them to the 
back, Fasten the aide anti front seat 
rails in place, being careful when posi- 
tioning the screws to avoid hitting the 
screws holding the adjacent rail, 

Cut to length %-in,-dia. poles for the 
side and front stretchers and the front 
seat sub rails. Use 1-in, brads to join 
the poles in pairs to form the stretch- 
ers. Keep the brads back at least 2 in, 
from either end of the stretcher. 

For the armchair, fasten the front 
stretcher between the two inner legs. 
But for the loveseat, fasten one center 
leg to each stretcher and then attach 
Lhe stretchers. Screw the two center 
legs together and attach the front sob 
rmf lo the seat rail using lVs-ih. brads. 
Place the outer armrest pole into 
position and fasten to the rear leg and 




i 0 On mm Joints. create l ight Fi t by f 1 ring 
end of one pole ro alight hollow using 
wood rasp. Keep tool square to pole end. 



inner armrest. Then install the side 
stretchers between the front and rear 
legs and install the armrest trim strip 
with 4d finish nails. Finally, cut the 
cross braces for the loveseat and screw 
them in place between the front and 
rear center legs. 

Fabricate the front spindles by join- 
ing two l^m.-dia. poles with W-in. 
brads r Mark the position of the spin- 
dles, and use I -in. brads to fasten the 
spindles to the back side of the front 
sts'etcher and sub rail. Fill all screw 
holes, let dry and sand flush to the 
surface. 

In traditional rattan furniture all 
jointa were wrapped with cane, but 
with the use of screws, the structural 
value of the wrapping is seldom re- 
uiiired. In fact, in most contemporary 
rattan furniture, the wrapping is omit* 




1 1 Ten -Hi butt Joints then apply glue and 
attach pani with fh screw. Bor* pilot 
holes and stagger screws. 



ted entirely. In our design, we wrapped 
selected joints lo reinforce the tradi- 
tional feel. The cane is 6 mm wide anti is 
usually called wide binder. To prepare 
the cane for wrapping, soak it in water 
for At least 20 minutes prior to use to 
soften the material. 

We approached the wrapping in two 
different ways. The splice joints are 
wrapped in h straight line. First bore a 
■/x-im-dia. by K-Ln. -deep hole in the 
bottom edge of the pole at one end of 
the wrap. Fold the end of the cane and 
force it into the hole. Cover the area to 
be wrapped with white glue, then circle 
the joint with cane until it's covered. 
Tie it off by pushing the end under the 
last two or three wraps, pulling tight 
and trimming the end flush with the 
surface. Finish up by wiping off excess 
glue with a damp cloth. 




VJ Temporarily damp back rail between 
rear legs and bore spindle holes In rail. 
Angle drill same amount as bend In legs. 




1 1 Cut spindles, then par* ends to v„ in. 
di-i with sharp chisel. Test-fit In scrap 
rattan that has Vi-ln. hoi* bored Fn middle- 



14 Apply glue to spindle holes In back 
rail, then slid* spindles Jn place. Glue this 
assembly Into holes In Inner crest rail. 




I § Clamp rear rail and crest pale togeth- 
er. Then join the end of the rail to the pale 
with glue and screws. 




14 Clamp Inner crest pole and back rail 
assembly to outer crest pole. Bore clear- 
ance holes and attach with screws. 




1 7 Center leg on Joveseai Is made of two 
assemblies. Stretchers must be attached to 
single legs before legs are Joined 




IS Scribe loveseat cross braces in place 
between front and rear center legs. Attach 
With screws driven at a slight angle. 



S5 
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BACK TO RATTAN 

The second type of wrapped joint is 
the T joint Begin by attaching the cane 
to the inside surface of one member 
about % in. below the joint This can be 
done by either using 20-ga. x VWij. 
wire nails or by drilling a Vi-m.-dia, hole 
and pu&hing the end of the cane into it. 
Fold the cane over the joint and fasten 
the other end with a wire nail. Repeat 
with more strands of cane until the 
entire joint is covered. Then bore a hole 
just below the ends of the cane strips. 
Spread glue and push the end of one 
cairn strand into the hole. Wrap the 
cane around the joint, tie off the end 
and trim flush. 

Lay out the position of the upholstery 
webbing on the seat rails. Cut the 
pieces to approximate length leaving at 
least 12 in, extra per piece. Nail one end 
on one side seat rail as shown in photo 




IV Join parallel poles with cane wrap- 
ping. Insert lead end Into prebored hole, 
then cover Joint area with glue and wrap. 



26, Be sure to use a support block under 
the rail as you nail to keep it from 
bouncing. Then use a webbing stretch- 
er to pull the webbing across the seat. 
For this job it’s helpful Lo have someone 
tack the webbing as you puiL Repeat 
for each length of webbing. 

Attach the side spindles using l-in, 
brads. Then cut the M-iii.-dia. trim 
strips and use l-in. brads to install 
them over the ends of the webbing. 

Finishing 

Lightly sand both pieces using 1 20-grit 
sandpaper. Brush off at] dust and paint 
using a spray enamel or lacquer. We 
used Sherwin-Williams spray enamel — 
Gloss Green No. 140076. Let the first 
coat dry for about one hour and recoat. 
No sanding between coats is required 
unless r 3 rips occur in the first coat. 




20 Continue wrapping until Joint Is com- 
plete, pulling cane tight as you go. Slide 
end underneath, pull tight and cut off. 




22 Apply glue tq bottom edge of strips, 22 For extra strength at armrest and leg 

then cover with continuous piece of cane. Joint, bore holes for each strand of cane, 

Wrap until all ends are hidden. Glue ends Into holes, then pull tight. 





25 Tie off cane at armrest and leg by 
sliding end under whole row of cane strips 
and last turn of finish wrap. Cut end flush. 



15 Attach ends of webbing to seat rails 
with tacks. Double-over end and support 
rail with block when hammering. 



96 



To make the seat cushions, wrap 6- 
in, -thick, high-density foam with one 
layer of polyester batting. Stitch the 
batting together to hold it in place and 
to keep the proper shape. To achieve 
the soft overstaffed look of the back 
cushions, wrap 2-in. -thick, high-densi- 
ty foam with three layers of polyester 
batting. Apply one layer of batting at a 
time, stitching each in place as you go. 
When all cushions are formed, test-fit 
and make any necessary adjustments, 
then sew the covers for the cushions — 
we used a Waverly fabric called Confet- 
ti— and the pieces are done. M 

SOURCES OF RATTAN 

■ Rainbow Trading Co., 6-06 A8th A vt. t 
Esl^d City. NY IflOl; full bundles only 

■ Franks Cane Si Redd Supply, 7282 Hei] Ave., 
Huntington Beach, CA 92R4 j 

■ Potrfesi Rattan, 222 Lake Ave,. Bos 636, Yon- 
kers, NY 10702 




21 Reinforce butt joints with cane strips 
a* shown. Cover Joint with glue. then 
attach ends of strips with brads. 




24 Cover joi nt with glue then bring cane 
around back leg and nail to other side of 
armrest with brads. Cut off excess. 




22 Use stretcher to pull webbing tight, 
then have helper tack In place. Cut to 
length, dbuble-over and tack again. 
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SHAPE INNER fi ACK 
support tost 



BACK SP1NQLE- 
r-£MA.X 
1-9-3/+“ LONG 
fBSEQDl 



l-MT-HA. OUTER 5- Iff 

BACK SUPPORT (2 REQD.J HAD. 



BRACE— . i 
1/2'^DtA. X f 
26" LONG 1 2 REQD f 
I p 
HEAR RAIL— 
W-OA X I 
57*1 B" LONG (—+ 
pftEOOJ 



T-lff"-DiA.X 
SfrirZ'LQNG 
[4 REQD J 



SHAPE 6NPS 
TO FIT HOLtS 



MffW-* 
SMTF LONG 



iWTMA, 

HOLE fTYPICAg 



3if4“-OIA_ X 
27" LONG 
jiREQD I 



FRONT SIDE 

SEATRAJL— 
Mra"-OIA.X 
24-ITrLONG 
(2 REOD.| 



FRONT RAIL— 

1-urw.x 

57-3 IT lOW 

LEG- 

MffSDW X 

ro-rrr long 

|4 REOO.f 



STRETCHER— 
3 J JNT-OIA.X 
- - — 2#- HZ’ LONG 

f4seoDj 

SlOE SPJNDLES — f 

ur-oi a.x / 

]9" UONG / ' 

[22 PAIR RfOD.J / 



FRONT TRIM— 
urotAx 
57-1/T LONG / 



SIDE TRIM- 
IffVOfA.X 
24-1 JT LONG 

[J Reoo.| 



3HTO. TWM POLE 
CUT TO FIT UNDER ARM 
\1 REQD.f 



2 Pff’ NO. a 
FH SCREWS 
fTYPICALJ 



26- 112" 



COUNTERSINK 
SCREW AND FILL 



P7 EOUAL SmCES 
—27" — 

SIDE ELEVATION 



is-r iz 



1 2 EQUAL SPACES 
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Recommended by 
Ford, Chrysler, GM 
for all new 4 cylinder and 
small G cylinder engines: 



I0W-3D or 5W-30. 



Recommended for quality: 
The Big Q. 




Quaker State quality should be your first 
choice whatever the viscosity, its a one-of-a-kind 
performance oil. Quaker State 10W-30 or 5W-30. 
The factory recommended viscosities to protect 
4 cylinder and small 6 cylinder engines. 

Check your new car owner's manual. 

* 
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...Ford’s tough 4 -wheelers. 



(It 's our middle name!) 



Fond Ranger 

Ford introduces 
Ranger SuperCab. It gives 
you over 22 cu, ft, of 
space behind the front 
seat. Or, add optional 
center -facing jump seats 
for seating up to five. 




Sporty Ranger SIX. 

The 4x4 with every- 
thing on it... to go! The 
exuberant Ranger 5TX 
has over a dozen extra 
features, from unique 
paint to bucket seats, at 
a special package price. 
STX won the West, now 
it's offered nationwide. 

New 2.9L V-6 Power. 

The STX boasts 
Ranger's new bigger, 
more powerful 2.9L V-6. 
Electronically fuel 
injected, it hands 
you the reins to 140 
horses* (Ranger 
standard trim mod- 
els also offer 2.3L 
EF! Four) 

New "Touch-Drive" ' 
System. 

Presto! Just touch 
a button in the overhead 
console to shift from 
2!WD to 4WD high at any 
speed . Shift back to 
2WD the same way. 
Ford's new ’Touch-Drive' 
is that simple! 

(Manual locking ■ ■ 

hubs are still stan- 
dard for you tradi- 
tional off- readers,) 



Ford Bronco It 

Ifiis tough number 
shares most of Ranger's 
good news. Like slick 
Touch -Drive.” Fords 
remarkable new option 
brings push-button ease 
to 4-wheeling. You never 
have to wrestle a reluc- 
tant 2WD/4WD shift 
lever. You always 
have the assurance 
of 4-wheel drive 
high instantly . 

New 

Powerhouse V-6. 

Bronco II has the 
dash and drive of 
Ford’s new fuei-injected 
2.9L V-6. It’s the one for 
power, For bashing 
through the brush with 
tighter turns than S-10 
Blazer or Jeep Q's. 

And for turning heads in 
town, too, 

Eddie Bauer Broncos, 

Both Bronco II and 
Bronco are offered in lux- 
urious Eddie Bauer 

editions. They 
feature unique 
paint and spe- 
cial trim. High- 
styled interiors 
with Captain's 
Chairs. Plus Eddie 
Bauer tote and 
garment bags. And 
Ford’s Extended 
Maintenance and Lim- 
ited Yforranty coverage. 
Ask to see this warranty 
when you visit your 
dealer. 





Ford Bronco 

Broncos a winner. . . 
the strapping 4 -wheeler 
that outsells every other 
full-size sport utility?* 

Bronco starts with 
Ford's husky 4,9L Six, 
standard. And you go up 
from there, with the 5.0L 
V-8 with multiport elec- 
tronic fuel injection - and 
195 surging horsepower? 
Or Ford's 
5,81 High 
Out- 
put 

ve 

with 
4- barrel 
carb. 

Nothing 
in its class can match 
Bronco for power! 

Unique 

Suspension. 

Of all the big 
4-wheelers, only Bronco 
has independent front 
suspension. To smooth 
your on-road ride. And to 
help keep wheels glued 
to the ground for max- 
imum traction off the mad. 
Y>ur choice: manual front 
hubs or optional auto- 
matic front locking huts. 

low almost 4 tons! 

The strong, power- 
ful Ford Bronco can be 
equipped to tow 7,900 
lbs. That's nearly a ton 
more t han compet itors- 
giving Bronco extra value 
and versat ility nobody 
else offers! 



Ford F- Series 

They’re too tough to 
top: America's best sellers 
8 years straight, f 

This year. Ford 4x4 s 
pour on the power. With 
the biggest standard Six, 
plus the most powerful 
lineup ofV-8 s-big as 7.5L 
and 245 horsepower. * 

They 're the only big 
4x4 s with independent 
front suspension (Mono- 
Beam on F-350), The only 
ones wit h your pick of 
three cab sizes. 

With Ford’s rugged 
4-wheelers, even the 
choice is tough! 

Best-Built 
American Trucks . 

At Ford. Quality is 
Job L A 1985 survey 
established that Ford 
makes the best -built 
American trucks. This is 
based on an average of 
problems reported by 
cwne rs in the prior six 
months on 1981-1984 
models designed and 
built in the U.S. 

Lifetime Service 
Guarantee. 

Participating Ford 
Dealers stand behind 
their work, in writing, 
with a free Lifetime Ser- 
vice Guarantee for as long 
as you Own your Ford car 
or light tmck. Ask to see 
this guarantee when you 
visit your participating 
Ford Dealer. 

Buckle up— together 
i can save Una. 



BEST-BUILT 



AMERICAN TRUCKS 




hhistrJ Oft SAE StBfldBKl 

11349 7.53. engine horsepower lower in 
CalHcxflid. 

* 'Based on 1985 model 

nuru&K! LindS' atpCrthl feted 
deliveries through July; 1985. 
t Based cm 1970 through Juty 190$ 
ttu>3d y lriarlrj&ClurtTE' 

reported celaijdellwries 



1 Think This Is A Perfect Place To Have A Cocktail.’ 




America isn't just a country, 
it's a world. 

But you won't experience 
the endless diversity and 
awesome beauty of it from 
35,000 feet. 

To unlock the magic of 
America you have to take the 
scenic route aboard Amtrak. 

We'll whisk you in relaxed 
comfort to just about any- 
where you want to go. 
Pampering you all the way with 
friendly service, first-rate 
meals and unlimited views. 

Take Amtrak and you'll also 
find some of the newest, most 
modern equipment In the 
travel industry. 

For more information, 
including our very affordable 
fares, call your travel agent. 

Or call Amtrak at 1-800-USA 
RAIL. Our staff of full-service 
professionals can also help 
arrange package tours, car 
rentals, even hotel accom- 
modations in many of our 
nearly 500 destinations all 
across the USA. 

Go for the magic and go for 
the train. Because on Amtrak, 
it's not just the destination, 
it's the 
journey. 

ABOARD 

AMTRAK 




THE 



|THE 

BUILDING 



AMERICA 
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The Building Of America By Ronald Reagan 

77ft’ President envisions a new er a for America. 

James A. Michener's U.S.A. 

,4 tour of our country through the eyes of one of America's great 
authors. His path traces our past and leads to our future - 

Lend Of Wizards By Tom Wolfe 

The ,1 mmcafl inventor spends more time in the courtroom than he 

does itt the workshop, But the payoff can he fantasia. 
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Reaching For The Shy By William H offer 

Ego is the driving force behind American skyscrapers. But technology 

is the tool that makes big dreams come true. 

A Man’s Castle By Walter Updegravc 

Every American family longs to oven their tram home. Home builders 

of today are stretching the limns of design to make it happen. 



BUILDING 

1 r , 

AMERICA 

Editor-In-Chief 

joe QMhum 

Managing Editor 

Bill Hiii l I uni 



166 



Caitle Keep By Betty Frieda n 

Meihods to automate ifu? home have arrived. But altitude* are 
changing slower than technology . 



Graphics Director 

Bryan Caimiff 
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A Nation On Wheels By John Naisbiti 

After decades of challenges from foreign automakers, Detroit's designers 
are gearing up fora more competitive future . 

Wings For America By Isaac Asimov 

ike first century of flight has freed us from terra flrma. The next 

century promises to take us out of the solar system. 

In Defense Of A Nation By Richard Reeves 
Americans hate Ivor. Bui a peaceful future may he guaranteed only by 
providing our armed forces with fflie latest technologies. Attd we are. 

Land Of Eden By Jane Howard 

The family farm is a dying enttiy. Yet new technologies are calling 

entrepreneurs back into the fields in search of a harvest. 

The New Man And The Sea 

By William F Bueklev jr. and Christopher Buckley 
From yachts to contamenhips, the ocean rj being tamed by d growing 
fleet of high-tech ships and the savvy men who sail them. 

The Pursuit Of Happiness By Jeff Greenfield 

Take a ride on a screaming „ double-loop roller coaster, or start your men 
laser war. Technology is cooking up amazing new ways to have fun. 

Ellis Island By Eric Sevareid 

A s start ike restoration of Ellis Island , we are reminded of a golden 

past and the challenges of our future. 

Thanks For The Liberty By Boh Hope 

Of if of our most beloved immigrants takes a light look at Miss Liberty. 
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The Building 

Of. 

America 



£ We have rediscovered and reapplied a few basic truths 
about what government can and cannot do/ 



M iss Liberty, the 
grand ladv in 
New York Har- 
bor, has home 
witness 10 many 
great events dur- 
ing her first hun- 
dred years. She has welcomed millions of 
new Americans, and bid liirewcll so 
American servicemen and women who 
went abroad in wars of freedom and 
democracy. Indeed, she halt been our 
senlind . to mark progress on many fronis 
as we, a diverse people, have joined 
together to build America. 

Under Liberty's gaze, fleets of com- 
merce were iransformed from wood and 
wind to sice! and steam. Qui from the 
corner of her eye, ihe world's most fam- 
ous sky tine grew, .and The ports of New 
York and New Jersey became conduits 
for growth and prosperity for all of 
America. 

In May 1927* she may have caught a 
glimpse of the Spirii of Si. L^ouis before it 
departed Koo&evdl Field for Paris. To- 
day, she watches as pumbo jets make that 

106 



BY RONALD RHAGAN 



same inp out of Newark and Kennedy 
airport us a malier of routine 

One hundred years ago* when the Stat- 
ue of Liberty was llrsi dedicated, your 
neighborhood was either emerging from 
an American wilderness or turning from 
simple farming toother industries. In the 
ISHtls, most of America's beauty Jay in 
forests, waters and range lands, Eefl much 
the way God had created them. A ccjiturv 
later ^ “America the Beautiful" is a naiion 
of communities that, while caring for our 
nalural beauty and resources, has suc- 
ceeded in building a society ihat is ihe 
most prosperous and technological lv ad- 
vanced ever known. 

As Fvc 1 rave led this greal land. Fvc 
heard a clear and consistent message from 
the people of America: Americans want 
the building to continue. They expect and 
deserve a government Thai will allow ihai 
io happen . 

In the past few years, we have begun to 
shed the tailed notions thai government 
can provide all the answers or guarantee 
true prosperity. We have rediscovered 
and reapplied a few basic truths about 



whal government can and eanucK Jo. 

Our government musi provide equal 
justice under law and ;k sound economic 
policy; ensure our public health, safely 
and environmental quality; and! most 
iniportanih . guarantee our national secu- 
rity. The task of creating and building 
belongs to ihe working people of Ameri- 
ca. Often, the best ihing ihat government 
can Jsi io promote growth and prosperity 
IS simply hi get out of the way. 

Less government, and a less costly 
government wherever p operates, allows 
our resources to be used more efficiently 
in priviie-sector initiatives. Thai ulti- 
mately translates into grealer economic 
growth and more jobs. 

Lass regulation — less red tape — unfet- 
ters ingenuity and promotes ihe creation 
of entire new enterprises. We've cm Fed- 
eral paperwork lor Americans — applica- 
tions, reports and the like — by 35(3 mil- 
lion man-hours since 19H1, That's ihe 
equivalent of every man, woman and 
child in Link Rock, Arkansas, working 
full lime for « year lining oui govern men i 
forms- J ihmk everyone, particularly the 
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citizens- of Lillie Rock, would agree that 
there are much hotter uses for one's time 
than filling out government forms. 

Lower tax rates have mean! higher 
incentives for work and investment. The 
experience of the past few years — millions 
of new jobs and new busings incorpora- 
tions at record rases— proves a simple 
truth: If you tax something, you get less of 
is. In the 1970s, repressive (axes on 
grow i h and earnings were residing 
growi h and productivity. Our lower tax 
rates have cleared the decks for more 
innovation and greater prosperity. 

Thai all suggests shat the best view of 
government is in the rear-view mirror as 
you’re driving away from it. liut there are 
limes when government can play a direct 
and appropriate role in building fur our 
nation's future Opportunities arise that 
are simply too enormous for individuals 
or businesses alone to tackle. The best 
example is suggested in one word: space. 

In the years before 1 was bom, com- 
mentators declared the American frontier 
closed. Once Arizona and Oklahoma be- 
came stales, they said, the heart Sand was 
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tamed. No more land grabs, no more gold 
rushes. 

Bui Americans need frontiers; close 
one down and we open up another. We’re 
doing that now. We are going to build a 
Space Station in the 1 990s „ 

It wil l be t he 20i h -cent u ry eq u i valent of 
a frontier outpost on the fringe of the 
American wilderness, and a springboard 
to thg development of new technologies 
and deeper exploration of space, The 
possibilities are as endless as space itself, 
and should keep us building for a long 
time to tome. 

S PACE WILL ALWAYS BE 
the final frontier. But frontiers 
still exist in our ow n communi- 
ties-™ -methods to obtain better, 
less cosily housing,, a cleaner 
environment, lower cost health care, 
more jobs. 

Federal Enterprise Zones, if passed by 
Congress* will provide opportunities for 
new jobs and businesses where there are 
now- only diy&capft of despair. Business- 
es using ihe Job Training Partnership Ael 

fworo THE WHITE HQU5E 



are l raining the iobless to work where 
i here are real opportunities. And Federal 
block grants will continue to provide 
resources to local comm uni lies to te nd to 
our human and environmental needs. 
The Federal government will play a role 
in snacking these frontiers, but private 
citizens and businesses in their own Com- 
munities, working as partners wish local 
governments, hold most of the best solu- 
tions. Yes, here too, in our communities, 
we will continue lo build. 

Fifty years ago, driving a car in fan 
airport had become routine, but flying 
across the country remained an adven- 
lure In the same way, the Space Station 
wall become another one of mankind’s 
can-do miracles, an invention that will in 
time become commonplace as it opens up 
even greater opportunities. 

We must continue to build for our 
future and that of our children. What now 
exists only in our imagination will some- 
day become a tool for greater prosperity, 

1 imvy Miss Liberty for what she will be 
able to witness during her next hundred 
wars. Ift 

107 

WBTHfpiiarc. cnmio 








: r "~-‘ 







James A. 

Michener’s 

US. A. 

T he Statue of Liberty, a lovely gift from France, has 
symbolized the fact that except for the first Americans, the 
Indians, the rest of US began by belonging somewhere else. 

America is the melting pot, the land of immigrants. We are 
the huddled masses 

If America has been shaped by any one essential force, it 
has been that of movement. Speed and transiency and the 
call of the open mad seem always to have been part of America’s destiny . From 
beyond the city limits ihe land called to us, draw ing us ever farther toward new 
frontiers. As America looks forward to the 1990s, we have many more 
hundreds of miles n» travel down the mad Dos Passos described. 

I have been asked why l traveled so much as a young boy. At 14, I would 
leave home with maybe 15, 25 or 55 cents in my pocket and hitch to Florida or 
some other distant place. It never occurred to me 1 wouldn't make it. Those 
were easy days for a hitchhiker. I think that before I was 15,1 had been from 
Canada to Key West. Why did J do it? Life at home was not very pleasant. We 
were a very poor family. Things on the road were just about as good as at 
home. I think 1 traveled because I had an innate love of seeing what was around 
the bend. I've never lost that sense of curiosity. 

Forme, the most natural place to look at the country' called ihe United States 
of America is my hometown, Doylestown , Pennsylvania, t w'as born there in. 

1907, and to this day I call it my home. Its streets, its institutions, (is joys, its 
sorrows are familiar to me But perhaps because I have never known who my 
parents were. I am also a child not so much of this particular place but of a 
larger place, a place of language and national identity: the whole United States. 

The psychology of ihis country is infused into who I am. Though I have lived 
and written in many countries of this world, when someone who does not 
know me asks what I do, my answer is constant— I am an American writer. 

1 have thought a good deal about our society, but I am not a philosopher. I 
have written a good deal of history', but I am not a historian. In the past, I 've 
even taught sociology', but 1 am nut a sociologist. .And although I love politics, 
and even ran lor Congress from the Doy lest own area, 1 cannot be considered a 
political theorist. 

1 haw had, however, one set of experiences that partly qualifies me for the 
task of taking a fresh look at our nation: As much as I have worked and written 
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“The REARVIEW 

BEING CHASED BY A 




PLEATED SKIRT i ^ 

4-by into her driveway, turned the lights down low and let the Wrangler 
Radials purr to a stop. The only thing between Cindys lips and mine 
were her good looks, when I heard a safety kick back like the last nail in the 
coffin. Suddenly my eyes were crawling up the barrel of a . 357 Magnum 
attached to a 200- pound drill sergeant wearing a hair net. 

Td like you to meet my mother,' said my honey -voiced , sweet- eyed Cindy. 
The only * strangers that met were my foot and the 

accelerator that 
sent my Wranglers 



[OLD ME THAT I WAS 
IAIL GUNNER IN A 
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into a spin and gravel into orbit. We were heading west doing fifty when my 
rearview picked up a speeding four-wheeler with a bazooka 
on the roll bar. The shell hit the white line about twenty 
feet ahead turning Hudson Street into a smouldering 
black hole with a welcome mat that said, ‘Goodbye,' 

My Wranglers didn’t stop to take pictures and 
neither did her mothers. They chewed the craters edge 
and spit us out like bad coffee. 

There I was, just starting to pull ahead when 1 heard 
a thud that was second cousin to a baseball bat hitting a 
home run with a cantaloupe. Cindy’s mother landed on 

3 ~~ " ’ d&- 

the hood feet first. She was taking aim when we were 

blinded by the gleam of the bowie knife she held clamped between 
her teeth, Cindy screamed, I hit the brakes and my 
♦ JSk Wranglers bit the church parking lot with a foul-mouthed 

roar that sent the preacher halfway to heaven. 

Now some skeptics will tell you my sweet little 
mother-in-law wouldn’t know a bazooka if it asked her to dance, and 
the only crater on Hudson Street is a pothole that 
thinks its a pinhead. But, if you buy that one, you 
might want to buy some Wranglers before your date with 
Cindy's little sister. 59 








GOOD? YEAR 

You either have Goodyear Wranglers, Or you need them. 
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at home, f have al$o worked extensively 
abroad. I have had an opportunity to see 
■ h* United Slates from □ disianee; to ^ ir 
whole; to see it through she eyes of others. 

When I look at my country, I take pride 
in its stable system, I think of the United 
Stales as experienced and tcsied- 
Erom this vantage point, n is signift- 
cant and exciting 10 take siock of she 
U.S.A.— where we are and where we are 
likely to go. 

The Northeast 

T he heart of new fn 

gland is still, as is has always 
been, the small sown. Bui Is 
around a village green — ii- 
self bordered by churches, a 
library , she sown half, a few small stores 
and perhaps an inn or s school— the New 
England village has [ong since entered The 
American consciousness as everyone's 
hometown. To millions of Americans, 
many of whom have never visited a Cen- 
ter Sandwich in New Hampshire or a 
Newfane in Vermont h the very thought of 
such places is sustaining. Even to imagine 
oneself in such a setting seems to bring 
visions of dappled sunlight tillering 
through the brilliantly colored foEiage of a 
New England October. 



In she nol so distant past. New England 
was also she workshop and she education- 
lit ht-iri of America. h$ mw-ns wen? rhv 
market centers for she ocean- borne com- 
merce and the agricultural and manufac- 
tured products shat Once helped to sustain 
she nation But the great days of world - 
traveling rnerekuis ships out of Rhode 
Island* Massachusetts and Maine ports 
have entered the realm of history and 
legend , The textile and shoe industries. (o 
which New England gave birth, fled de- 
radcs ago So regions of cheaper labor. 
Even today, a quick lour of rural Vermont 
or New' Hampshire can i urn up hundreds 
of traces of once well-tended farms now 
abandoned, And certainly there are few- 
more depressing examples of urban decay 
than once -prosperous mill towns such as 
Bellows Falls* Vermont, or North Ad- 
ams, Massachusetts. 

Hist today* one feels a sense of move- 
ment, of new wealth, of better limes, A 
visitor to New England is aware of a new 
opurmsm at the bustling Faneuil flail 
marketplace in Boston or in she work- 
shops on she Maine coast. It is also 
evident along Boston's Route 128, un 
American center for high technology 
where scores oi computer and com mum- 
cat ions firms work with scientists from 
such neighboring institutions as Harvard, 
the Massachusetts Institute of Technol- 



ogy. Boss on University and Branded Uni- 
versity, Hartford, Connecticut 1 * capital 
d(y, has a reviiutiaed dow-niown ih:ii is 
another testimony to the region’s new 
prosperity, 

New York 

Despite its fiscal problems and deieriorai- 
ing services, its graffiti and crime-ridden 
subways, and its prices. New York City 
remains the focal point of America's com- 
merce, communications and c ultimo 
Wishina short walk of the X-rated tawdri- 
ness of Times Square are the I heater 
district's Broadway i heaters. A 20-block 
stroll up Broadway brings a visitor to 
Lincoln Center, home of the Metropoli- 
tan Opera , I hr City Opera, the New York 
Philharmonic imd the incomparable New 
York City Ballet. To the cast and south, 
small movie houses, one afier another, 
show film* from just about every country 
in ihc world. 

And everywhere, tvente/W> there are 
restaurants. Do you fancy a kabob from 
Armenian New York can accommodate 
you \ai i.i score or more eateries. Or how 
about raw fish from japan? There \ prob* 
ably a place serving such delicacies within 
lour blocks of any spot in Midi own. Or 
pasta, or haute cuisine- or a corned beef 
on rye — it's all there for the asking and 
the paying. 
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New York Lb every thing tu cverymasi . Ji 
is bkak land shabby, It is bright and 
blooming, It's an impassible place to live 
and the only place in live. It's the human 
condition spelled out in neon , As (he song 
says, "It's a helluva townF' 

Boston 

It has been said that (he Northeast is made 
up of one big city stretching from Wash* 
ington, D C,, to Boston, Massachusetts. 
And it has been given a label: mcgalopo 
Sis. Oliver Wendell Holmes called Boston 
fci the huh of the solar system.™ Today n 
Bostonians call (heir city ,l the hub of the 
universe." 

I’d like io take a luok at Boston as an 
example of where our older cities are 
going , The city proper has almost 700,000 
people, but Boston is really a ring of aboui 
a hundred cities and towns comprising a 
metropolitan area of more than 3 million 
residents. 

Boston is also [he home of one of the 
most talked about and admired pieces of 
urban development in America: the re- 
built Faneuil Hall marketplace. 1 e is ai 
this place, amid jugglers and pushcarts, 
old brick walls and tree-lined paths, that 
delighted visitors are able ro sample a 
cornucopia of food and drink and shop in 
a darling variety of attractive stores, 
white their dollars provide tubs ibr ZfKMi 



New York City remains the focal 
point of America* i commerce ¥ 
communkamm and culture. 



Bostonians and at ihc same time swell the 
city and state tax bases. 

Washington, D.C. 

[f someone familiar with the Washington 
of a decade or two ago were to return to 
the city today, he would undoubtedly be 
struck by the extern io which ihe capital 
has changed. Each day, as in years past, 
tourists pour in to gaze aE the monuments 
and visit such magmfkent museums as 
Air and Space, Hi story and Technology, 
and the Hjrshhorn Gallery. But now. 
instead of locking themselves into their 
hotel moms as night, they join the city's 
residents and suburbanites for dinner at 
3-star restaurants nr an evening at the 
i heater — perhaps the splendid John F 
Kennedy Center for the Performing Arts. 
On warm evenings, on streets lhaT but a 
few years ago were deserted after sunset, 
cafe patrons sip coffee while." they watch 
the city strolling by. 

Still, the old, intractable problems — 
poverty, crime , unemployment — remain. 
But hope has replaced despair* and ihe 
possibility exists that this cily is on its way 
to becoming worthy of its title as capital of 
the world ’5 greatest democracy, 

Philadelphia 

Philadelphia's heritage is a glorious one. 
In the LSih century, n was the American 
colonies 1 leading city, ihe second -largest 
English-speaking city (after London; in 
the world, li was here lhat Quaker 
founder William Penn hoped to establish 
a model community where peace, justice, 
religious liberty and contentment would 
reign supreme under the watchful eye of a 
merciful God. It was Ben Franklin’s city, 
the nursery of American science and art, 
and the cradle of liberty. Here Franklin, 
Thomas Je Her son and John Adams mei to 
hammer out the Declaration of Indepen- 
dence in 1776» A decade laser, ,L we the 
people of the United States" converged 
upon Philadelphia once more "in order to 
form a more perfect union’ 1 through (he 
Constitution. From 1790 to IflOQ* Phila- 
delphia was the nai ion's capital. And 
because of (he harbor lhal made it Ameri- 
ca *3 principal pori t it was the commercial 
capital as well. 

Today, new restaurant, theaters, art 
galleries, markets and commercial build- 
ings form an exciting backdrop 10 the 
quiet of the restored I -Sib- and Pfth- 
century neigh borhoods. When New Jer- 
sey} Magazine, whose readers live in the 
shadows of two great metropolises, com- 
pared i he amenities of Philadelphia and 
New York Cily* "Surprising Philadel- 
phia" held its own. 



The South 

H OW MANY PEOPLE LN 
America have the option of 
returning to the style of an 
earlier day? In much of 
America, we erase the past 
with each rebuilding. 

And yei * as the South moves ever more 
quickly toward an industri aliped future, 
Southerners continue to honor and pre- 
serve those traditions (hat arc particularly 
their own. The great Southern writer 
Eudora Wclty describes her country kins- 
men as born reciters, great memory re- 
tainers and great talkers— above all, great 
talkers. Storytelling is m an lhat has 
always been much loved in the South. 
And, as a storyteller myself, I love the 
Southern verbal tradition. 

The South has a special atmosphere, 
one where language is as vital an dement 
as air and where ihe fine art of conversa- 
tion comes as naturally as breathing. 

Atlanta 

Atlanta has been called (he Cinderella 
Oily because of the vast amount of build- 
ing here in the l%Qs. And now. dressed 
for the ball, Atlanta claims its place as the 
Southeast's leading urban center. 

Yet* some people ask, is Atlanta really 
the South at all? 

The city's gleaming skyscrapers, busy 
freeways and modern rapid-transit system 
present an urban landscape as futuristic as 
any in the nation. There seems to be link 
evidence of ihc sleepier days of antebel- 
lum charm. 

From (he sime that Gen. William Tc- 
ctimseh Sherman burned Atlanta to the 
ground in the Civil War, successive gen- 
erations have rebuilt her. She is a phoenix 
of the South, rising again and again. 
Today, the city is an international center 
of industry and commerce. About 440 of 
(he biggest industrial firms among The 
Fortune 500 have offices here, The world 
is discovering this cily, and through At- 
lanta ihc entire American South. 

An ironic proof of Atlanta's successful 
growth is (he air pollution that threatens 
(he centra] city. Most of ihe air pollution 
comes from automobile fumes, and new 
auto regj st rations have risen twice as fast 
as the population. The city's hope for 
dealing with this familiar problem is 
MARI’ A — the Metropolitan Atlanta 
Rapid Transit Authority — a 53 -mile ur- 
ban rail tine integrated with nearly 1500 
miles of bus lines. Experts consider 
MARTA a model urban-transportation 
system, one that will be copied by many 
other American cities. 
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TV A and growth 

In 1933,. (Congress authorised the creation 
of Ihe Tennessee Valley Authority, 
charged wiih coordinating and extending 
flood control, navigation and hvdroelec- 
tfkal services along the Tennessee River 
and its tributaries. In the mi erven mg 
decades, the dams, reservoirs and power 
plants that Ebc IV A has built and operat- 
ed have changed the face of some 40,000 
square miles of land in seven states. By 
eliminating annual floods i the TV A 
brought tens of thousands of acres into 
productive agricultural! Use. By providing 
relatively inexpensive electrical power to 
a vast area, it created not only the means 
to improve farming but also offered a 
great pool of energy for industry . Finally, 
by deepening channels along theTennes- 
see River system and encouraging the 
building of ports* it made the river a 
major artery of commerce. 

Orlando 

Although almost every area of Florida has 
felt the effects of encroaching popula- 
tions, central Florida has been particular 
ly hard hit. Not too long ago, central 
Florida was where tourist cars tanked up 
before making the final dash south to the 
glittering Gold Coast- -Miami Beach and 
its satellites. 




Beaches highlight Florida’* Gold Coast. 




Gleaming skyscrapers help m mark Atlanta a$ a modernistic center of commerce. 



The orange groves and! the cattle ranch- 
es of central Florida still exist, although 
their number has shrunk visibly. Orlando 
has experienced explosive growl h, with 
all the problems attending il. 

When happened ? First T the federal gov- 
ernment decided to transform Cape Ca- 
na vcraJ— about 65 miles east of Orlan- 
do — into a major aerospace research and 
development facility. Cape Canaveral's 
influence, though, was only a modest 
prelude to the effect of the opening of 
Walt Disney W orld in 1971. 

Other amusement parks soon sprang 
up in the area, hoping to cash in on 
Disney World's pulling power. 

In the immediate vicinity, there are Sea 
World and Circus World, Reptile World 
and Alligatorland Safari, and (jatorland 
Zoo. Slightly farther away. Silver 
Springs, Cypress Gardens and The Dark 
Continent beckon, 

Miami 

Why would a mayor of New York City 
travel a thousand miles to Miami „ Flori- 
da, just to 'Tress the flcsh'T The answer 
is simple enough. New York Mayor Ed- 
ward Koch was greeting his constituents. 
At any one moment, thousands of New 
York residents can be found in The Miami 
area, and tens of thousands of retired folks 
from New York now live there perma- 
nently. True, members of this East group 
no longer vote in Gotham, hut they main- 
tain strong family ties with the city. Many 
of their sons, daughters, cousin s + neph- 
ews and nieces still cast their ballots in the 
Big Apple. According to some wags, 
Miami and its metropolitan area are, in 
realiiy, nothing more than New York 
City's sixth borough. 

Of course, Miami is a great deal more 
than that, ft is a major port for Latin 
American trade. It remains, in spite of the 
Caribbean Islands, America's vacation 
paradise. Miami Beach alone boasts al- 
most 400 hotels wiih more than ?0, 000 
rooms. In recent yeaix, Miami has be- 



come a center of light industry, with 
thousands of small manufacturing plants, 
and haft achieved a reputation as a scientif- 
ic cenier, particularly in ihe Held nf 
oceanography. 

Physically dose to the geriatric com- 
munities and lush tourist hotels, of Miami 
Beach— but light-years away in spirit— is 
another Miami: the world of Cuban refu- 
gees, escapees from ihe Castro diciator- 
ship, who have established on the Florida 
shore a vital, prosperous Lasin enclave. 
These are new Americans. Their success 
repeats — and in many cases far sur- 
passes — lhal of earlier immigrant groups. 

What they have accomplished is truly 
remarkable They have revitalized whole 
sections of the ciiy, and transformed 
once-decaying neighborhoods into 
healthy communities They have lent a 
sense of solidity to a city l hat otherwise 
seems almost always in ihe throes of 
change. And they have endowed Miami 
with true charm, a grace thai becomes 
quite obvious when compared with the 
gaudy plea hu res and expensive honky- 
tonk of the resort scrips nearby. 

New Orleans 

Though New Orleans boasts one of the 
busiest ports in The nation* though petro- 
chemical plants make ihe metropolitan 
region erne of the world's great oil centers, 
ihough ihe massive Superdome proclaims 
ihe ascendancy of big-lime sports, b all 
seems quite alien. Houston to the west 
and Atlanta to The east are ihe real money- 
making centers of the region, and New 
Orleanians look upon i hem with boih 
envy and disdain. 

Here in the Delta, there is a softer 
message carried on each breeze, ll says, 
“Don's hurry, don 'l rush. Come h ail on a 
cafe terrace. Breathe deep. Relax. Have 
an aperitif. Watch the world go by." 

Nashville 

They call hi with the hyperbole typical of 
the region- the Athens of the South, and 
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hat a way Id wrap a bow arniuid tlx: sunrise. 
A Pella, bow Window. It reaches out no greet 
e morning and invites you to linger, sunrise or 
tm. 

Iliis sunny how says ■conntiwi: in shinuneniig 
Boday Iteai or crackling cold, (hauls in Pella's 
:h, warn wikx! 1 1 liLture'.s insulator) arid superior 
father protection Vju may choose from special 



energy-saving glass Options of add lnM-rdltCtiu 1 
Slimsiade ■■ blinds between the panes, ■where they 
never need dusting. Or, picture that sunrise 
through cozy wood winctewpaite dividers 
foil'll be glad to discover, tod. dial these Pella 
Casements are the easiest windows to wash front 
tn doors ;uui tlui optional aluminum exterior 
cladding needs no painting. 



Whether you re building, remodeling or re- 
placing windows or doors, an export at your Pella 
Window Store can help you make any space a 
favorite place with Pella Windows. Dows, Skylights 
or a Sunroom. lawk for us in die Yellow Pages 
under 'Windows", dr send the coupon. 

The Pella Window Store 




The sunrise bow window 

Pella makes your home a better place to Hie. 




Pnid 



Free idea 
booklet! 



K’lease sarto me a Irea boo* dal t 
pfifla WindCMr arid Door icJESS 



■ plan to 

G biji;d, □ refnoctei [J replace 



Name . 



Address . 



Telephone , 

This coupon answered in 24 hours. 

Mvl to: w jov, : ara Lhv j r Lgc‘ OOOQO ' X: v-nn - 

d lama “M?ig Also d^i-aiuie rnraughGul Canada C ia»5 Kd- 
ttmpr Op 
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The French Quarter of New Orleans: a favorite of tourist* drawn to the Delta. 



nos only because it boasts a hull Mo-scale 
replies of she Parthenon, (ft was erected 
in I £97 io commemorate Tennessee's 
statehood and the devanori of Nashville 
itself In She slate's capita] city. ,i Nashville 
also can claim a number of fine old Greek- 
Revival buildings > and ] 4 universities and 
colleges, including the top-ranked Van- 
derbilt and bisk. 

Nashville's recording industry gener- 
ates billions of dollars. The city has nearly 
100 recording studios that operate day 
and night* six record- pressing companies, 
250 music publishers* 3000 union musi- 
cians and 34 talon agencies— noi to men- 
tion the Grand Okr Opry House,, the 
Opryland L’.S.A. theme park or the 
Opryland Hotel, Tennessee 1 ? largcsE. Fur 
many of the more ihan 7 million tourists a 
year, Nashville is us exciting a place to 
visit as Hollywood is for movie Ians. You 
can see Roy Acuff and Loretta Lynn in 
the flesh, catch a glimpse of Dolly Parlon 
emerging from her limousine or pick out 
from the throng of would-be country 
music stars— who come by the Thousands 
to this meets of the electric guitar — the 
next Elvis Presley. 

The Midwest 

I THK 12 STATES THAT 
comprise- the American Mid- 
west — Ohio, Indiana, Michigan* 
Wisconsin, Illinois % Missouri* 
Minnesota* Iowa, Kansas, North 
Dakota* South Dakota and Nebraska— 
were an inde pendent country * it would he 
a colossus among nations - 

Taken together, these states arc home 
to 60 million Americans — one-quarter of 
the population of the Dm ted States — and 
cover 763,500 square miles, an area larger 
than continental Western Europe minus 
Scandinavia. 

However* it is not just size and popula- 
tion that make the region a giant. It is the 
fact that here, in she American heartland, 
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is America’s muscle. These states, with 
their prairie and plains farms, form not 
only America’s bread basket hut the food 
reservoir for the entire world 

For all its agricultural diversity and 
abundance, the Midwest is pre-eminently 
industrial. Detroit and its surrounding 
metropolitan area may be seen as the 
linchpin of America's entire manufactur- 
ing complex. When the automobile in- 
dustry thrives* America booms; when it 
falters, America staggers. So many basic 
industries — steel, rubber* mining, glass , 
to mention a few — depend upon the 
health of the auto industry that the ripple 
effect of a downturn in car and truck 
production and sales is fell throughout the 
nation. Hut it is fell most disastrously in 
the Midwest, where millions of workers 
are directly or indirectly dependent upon 
this one industry. 

Chicago 

In the Midwest, all roads lead to Chicago. 
It was here* in 1902, that H H. Windsor 
founded Popular Mkohaxu s. Ii is the 
heart of the American heartland. The 
trucks and the cars come Tunneling 
through this major city on the prairie at 
the rale of hundreds of thousands each 
day. The railroads, which first put the 
city of Chicago on the map* arc today hui 
a minor factor in the city's wealth, their 
plate having been taken by the airplane- 
Chicago's major airport, O'Hare Interna- 
tional, is the world's busiest; About 2000 
aircraft a day. in and out, alternately soak 
up and disgorge the more than 50 million 
travelers who pass through ibis terminus 
each year. 

Chicagoans also exult in the world’s 
tallest building, the Sears Tower; the 
biggest single stedmaking plant on Earth, 
Inland Steel ; the largest hotel in the 
nation, the Conrad Hilton; the biggest 
sewage- treatme m system anywhere ; 
America’s largest volume of manufac- 
tured goods shipped; and she tallest apart- 
menl building. In fact, a condominium 

re# PHOlO £* jflN&AEI at?. image- hank, 
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owner oti the 92nd Door of the John 
Hancock Center — which soars above Chi- 
cago's tH Magnificent Mile’' and incorpo- 
rates both offices and dwelling places — 
raised his floors by 6 inches just so he 
could claim ownership of the most elevat- 
ed a pari menl in the world. The dry of 
Chicago was planned, prodded onward 
and pushed architecturally upward by the 
likes of William Le Baron jenney, the 
father of the modern skyscraper, and 
Louis Sullivan, architect and teacher to 
Frank Lloyd Wright. 

Chicago in the 3980s looks as if it has 
been thrust skyward* as if the sheer 
weight of [4tke Michigan* pressing 
against the shore* has forced spouts of 
glass, steel and concrete out of the prairies 
and into the air. 

At ground level, one finds a city liberal- 
ly sprinkled with enormous parks and 
with grand works of public art— here a 
Picasso, there a Chagall r a Cakler* an 
Oldenburg. The famous stockyards and 
slaughterhouses have vanished, gone al- 
most a decade now since the decentralijca- 
lion of i he meatpacking industry. The 
lowing and bleating of a past population 
of millions of animals are now but a faint 
memory in [be wind. Bui she raw, hus- 
tling energy lhal t^arl Sandburg wrote of 
is still an obvious presence. 



Chicago: a city reaching far the sky. 
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Interstate, 

the battery that starts 
The Great American Race! 



What does it take to get nine 
dozen cars, fifty years old and older 
travel thirty-three hun- 
dred miles in ten days? 
It takes reliable, quality 
parts, like Interstate batteries. That’s why it’s such a kick for us to sponsor The 
Great American Race, and have our batteries performing under those terrific old 
hoods. Of course, most Interstate batteries go into newer models, like yours. Last 
year alone almost 5 million people replaced their old batteries with new Interstate 
batteries at over 120,000 Interstate dealers all across America, 

And for good reasons. Such as starting power and staying power. Even a 
number you can call from anywhere, anytime you have battery 

Starts Great for you too. 



Sponsor of 

The Great American Race 



you’ll 

probably never need our 
number. After all, if we can 
get fifty-year-olds cross-country 
without a hitch, just think of what 
we can do for your car. 



INTERSTATE* 

IBATTERIES 






Detroit 

Under (he best of circumstances, Detroii 
would be a city in trouble- Moss of m 
neighborhoods are old and dilapidated 
The middle class long ago Oed lo ihe 
suburbs, reducing the city's tax base and 
increasing, its need for expensive social 
services. Bui like other cities that experi- 
enced hard limes in [be laic 1970s and 
early I9£0s n Detroit is on its way back — 
and then some. 

Back in 1977, Detroit completed a 
magnificent complex of new buildings, 
the Renaissance Center, which includes 
four skyscraper office buildings sur- 
rounding j 73-story hold. The Renais- 
sance Center is the symbol of a city's 
restoration Co greatness, the symbol of a 
new day. That new day has already come. 

The downtown area is experiencing a 
revitalization that would astound you if 
you remember what Detroit was like. 
With the Renaissance Center as the hub, 
scores of new hotels , restaurants, night- 
clubs and shops have opened to handle 
Ehe needs of visitors to Cobo Hall! [be Joe 
Louis; Arena and other eon vent ion and 
cultural facilities- 

With the car companies experiencing a 
sales boom and with record profits strain- 
ing the coffers of Detroit, it's no wonder 
things arc looking up in Motown. 

M time apo Lis/Sc. Pant 

On almost every one's list of America’s IQ 
most livable urban areas, the Twin Cilics 
of Minnesota — Minneapolis and Si. 
Paul — rank high. 

Hints of bone-crunching cold may 
come to i he Twin Cities as early as 
October- and a distinct chill may remain 
in the air well into May, Given a climate 
much like that of Scandinavia— whence 
the ancestors of a great many Minneso- 
tans came — Twin Cities dwellers take a 
particular delight in flowers* in color:, in 
sunlight in anything that enhances the 
glory of the all too brief summer and 
lightens the gloom of the long winter 
night., Minneapolis alone boasts no fewer 
than I S3 parks, lovingly landscaped- and 
22 lakes open to community recreation. 
In the downtown areas of both cities- a 
network of enclosed pedestrian bridges > 
one story above street level, connects 
scores of office buildings, shopping malls, 
restaurants and entertainment areas so 
that in winter workers and those seeking 
the amenities of urban life need not bun- 
dle themselves up and face the peril of the 
slush-covered streets. 

This ability to stay indoors while shop- 
ping Or while rushing from dinner to the 
theater has played a considerable rote in 




Gdretuqy Arch: symbol of St* Louis and 
the limitless possibilities beyond. 



the Twin Cities’ successful efforts to 
maim gin their downtown areas as both 
economically and culturally viable. 

St. Louis 

The city of St. Louis rises where the 
mightiest of waterways joins the muddiest 
• described by those who know her as 
"too thick to drink an d too thin to 
plough")— where the Mississippi meets 
the Missouri . 

French trader Pierre Laclede selected 
this site hack in 1764 to establish a post 
from which lie could trade with the Indi- 
ans who lived upriver. He wrote, il J have 
found a situation where I intend to estab- 
lish a settlement Which, in I he future, 
shall become one of the most beautiful 
cities in the world." 

Si. Louis's Gateway Arch is as beauti- 
ful. certainly, as Lacledt^s vision must 
have been . Thi s soaring struct u re of Stain- 
less steel, designed by the great liero 
Saarinen, has become u famous symbol 
not only nf the city but, even more, of the 
limitless lands that lie to ihe west. 



The Southwest 

W HEN BRIGHAM 
Young and his hand of 
Morm nns arr i ved in 
Utah in 1847, l hey soon 
found that there was not 
enough rainfall iq water their crops. So 
they dug irrigation ditches— among the 
first such structures buili by white men in 
America (the southwestern Indians had 
been irrigating for centuries] — to carry 
water from a nearby river in their fields. 
By )k65, the Mormons had more than 
130,000 acres under irrigation and had 
constructed 277 canals. 

Since then, hundreds of dams have 
been built along the Colorado River and 
its tributaries. Many Were erected by the 
Army Corps of Engineers to control 



fKxids or permit navigation. Utility com- 
panies built others to dam water for power 
generation. 

More than half the Colorado dams are 
multipurpose: They are used to store 
wafer for irrigation, to control il during 
periods of flood and to harness it for 
hydroelectric turbine. The storage dams 
are connected to the fields and faucets of 
l he Southwest by networks of canals, 
pumps, pipelines and tunnels. These sys- 
tems supply water to farms* factories and 
cities often many miles di slam. 

To irrigate the fields of northeastern 
Colorado, the Colorado-Big Thompson 
Diversion System actually shifts water to 
the eastern slopes of the Rockies that 
would - if left to itself, flow down the 
western slopes. The system accomplishes 
this immense diversion by pumping mil- 
lions of gallons up-stopc and through the 
1 3- mite-long Alva B. Adams Tunnel, a 
conduit thai slices through a mountain. 

Two enormous water carriers* the All 
American Canal and the Colorado River 
Aqueduct- feed Southern Cahfoimi.a B Of 
all the consumers of Colorado River wa- 
ter — and they include the states of Wyo- 
ming* Utah- Colorado* Nevada, New 
Mexico and Arizona and ihe nation of 
Mexico— California absorbs by far the 
most: 1.61 trillion gallons in 1975. New 
Mexico, the smallest user, took .094 Crib 
lion gallons. Mexico h using waler diverted 
to It along the Alamo Canal* got only ,54 
trillion gallons. 

I’hc Colorado is in a sense bankrupt, 
since il owes far more water to its usei^ 
than it takes in. Nevertheless, a vast new 
water supply scheme is in the works to 
keep Arizona's major cities* Tucson and 
Phoenix, water-sol vem in the coming 
years of higher population growth and 
diminishing ground -water tables - 

Water has always been a central politi- 
cal issue in the Southwest, and its battles 
have been foughi hard both in the south- 
western states and in Washington. In 
1935, when the first of the great dams, the 
Hoover Dim, was built to stem the devas- 
tating annual flood* of the Colorado Riv- 
er, the state of Arizona sent its National 
Guard to the dam site in a futile effort to 
halt— by force of arms, if necessary— the 
diversion of Colorado River water from 
its natural course through Arizona into 
ihc parched but populated regions of 
Southern California. 

Arizona lost that particular battle, and 
for more than half a century now ihe 
Hoover Dam has stood . hailed as thing of 
Steamy and a miracle of engineering. Its 
benefits arc manifold n and its power is 
awesome. It holds a 2- year supply of the 
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For more than SO years, ike Hoover Dam has restrained the Colorado River * 
stemming its annual floods and fuming if into a source of water and power, 



great Colorado River in check. As impres- 
sive and importani as the Hoover Dam 
may be. the construction of six more large 
dams on the Colorado has raised serious 
questions. Some observers feci that Ehese 
dam s pose a fund amen (al ihreal lu the 
environment, thal man is altering nature 
lcl such a way that he may destroy impor- 
tant natural resources. 

One vision of the future Southwest 
pictures The Colorado River turned, into a 
vast network of lakes and channels spread 
through ihe mountains, its waters fim- 
pe]ed to far-off cities and agricultural 
operators miles and miles away. 

Houston 

When i he Traikiders come to town to 
take part in the Livestock and Rodeo 
Show, Houston x Texas, reverts, if only 
for a moment, lo its pioneer beg imu tigs. 
To hunker down with the performers as 
they camp in I he middle of downtown 
Houston's Memorial Park, so listen to the 
twanging guitars and quiet voices hum- 
ming old cowboy ballads, is to be taken on 
a nostalgic journey of the mind back to the 
Soul h west of a century ago. Yet these are 
lOth-centutry T minders, and when they 
open their 2- week shows, u will not tic in 
some dusty corral but in Houston’s plush 
Astrodome, the very model of an up-to- 
dale stadium that only the modern Ameri- 
can technological mind could conceive of, 
much less build. 

Dallas 

Nothing illustrates Texas's bigness better 
[ban the Dal las.- Fort Worth Airport, 
which lies midway between the two cities. 
Approximately the size uf Manhattan Is- 
land.. this agglomeration of runways, tcr- 

E20 



minals, hangars, parking lots, looping 
roads and i he like h larger than all three of 
the New York City area's commercial 
airport put together* with room lefi over 
for a fourth landing Held of prodigious 
expan se. Local talk has it i hat innumera- 
ble passengers changing planes at Dallas/' 
Port Worth have landed there with all of 
their faculties perfectly intact only to be 
driven absolutely mad by the sheer haffle- 
mem involved in finding their way from 
one terminal to another. Be that as it may, 
the airpon is certainly a symbol of the 
astonishing growth of the Sunbelt in gen- 
eral and i he Dahas/Fori Worth area in 
particular. Today* she two cities* which 
are some 30 miles apart, and (he many 
suburbs I hey dominate boast a combined 
populalion of more than 2.5 million — and 
among these residents are many of the 
wealthiest people in the United Stales. 

Dallas, with more than 900,000 citi- 
zens, is the seventh -largest city in the 
nation and the second largest in Texas. If 
Houston is bigger and growing somewhat 
faster, citizens, of Dallas take comfort in 
their firmly held belief that in terms of 
wealth, culture, commerce and ihe ame- 
nities of urban life, i heir city far outclasses 
any other in the entire Southwest, In- 
deed, Dallas is she stale's and region's 
major insurance and banking center, and 
it boasts ihrivrng aerospace and computer 
industries as well as a major symphony 
orchestra , an acclaimed local theater 
group, an impressive summer opera pro* 
grain and (hai perennial National Foot- 
ball League power, the Dallas Cowboys. 

Yet, despite its patina of culture, there 
is much about Dallas that bespeaks ihe 
open, raw and brutal com petit iion for 
money. It is this aspect of the city's life 
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[bat has made it fasanuEing eo Americans 
from every region and every walk of life. 

Las Vegas 

Las Vegas hurls its neon glow mEo the 
nighi where once there was only sand and 
the occasional lizard or rattlesnake. Here 
even the Mormons, a people of incredible 
tenacity, couldn't make a go of it. They 
arrived in IS 55 and tried to farm the 
^meadowland" (Las Vegas means ''The 
Meadows" in Spanish! — a small patch of 
green watered by artesian springs In the 
middle of ihe great western desert. After 
two years they gave up, abandoned their 
homesteads and returned to greener pas- 
Eures an Utah. 

The town would have remained a small 
desert community like its widely scattered 
neighbors in the dusty reaches uf south- 
eastern Nevada bul for two events: Ebc 
construction of the Hoover Dam 25 miles 
south of Las Vegas, which began in 1933 ; 
and ihe legalization of gambling— by local 
option — legislation thal was passed in the 
same year. 

Reno remained the casino gambling 
center of Nevada unfit lust after World 
War II. By then, air conditioning had 
made it feasible to build huge hotels in the 
desert, and they began going up all over 
I .as Vegas — at first in the city's downtown 
section (now renowned as Glitter Gulch), 
later in an area along the highway called 
The Strip. The huge profits to be made in 
casino ownership soon brought in the 
mob. “Bugsy” Siegel built his Flamingo 
Hotel in I94h; in 1947, when he was 
flamboyantly assassinated gangland style, 
investigator began io look imo the extern 
of mob control of she gambling industry T 
and the state of Nevada decided to require 
the licensing of casino owners. 

The West 

T he west, for long- 

er than we have been a na- 
tion, the very words have 
been a symbol, a metaphor 
for unlimited possibilities. 
From the rapidly developing urban cen- 
ters and farmlands of the eastern states, 
settlers moved ever farther west, at first 
leapfrogging the high plains beyond the 
Missouri to put down roots along the 
Pacific CoasE and then finally filling in the 
grasslands. The pioneers moved west 
seeking furs, seeking gold, seeking land. 
They wanted new lives* free from con- 
straint , rich in oppon unity- 
Many never saw their promised land. 
But in spite of the high risks, the adders 
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Air conditioning and casino gambling ham helped make Las Vegas a tourist jackpot. 



kepi coming, pushing ever westward io 
th c fertile Oregon farmlands and those 
veins of California gold. 

The fertile farmlands and gracing pas- 
tures of the West cover coal reserves 
esfimaied al I ,} trillion ions in Wyoming, 
Montana, Colorado and Utah alone. In 
addition To coat, there is mure oil in ihe 
shale deposits of I he sc Mates than in I he 
entire Middle Hast* plus enormous depos- 
its of os her vital minerals, such as urani- 
um and copper. 

l>eve]opmcnl of she West’s vast re- 
sources will have tremendous impact on 
she lives of the people who live here. The 
energy needs of the nation are being 
pi l L ed again sr ihe human needs of the 
region. To extract these Subterranean 
riches requires mining operations on an 
unheard-of scale, Converting (he most 
accessible mineral n coat, into electric 
power has already produced air pollution 
in the once-prisi ine places where ihese 
coal -fired plams operate — at ihe Four 
Corners Plant, fur example, or the plants 
at Cu [strip, Montana. 

Land, which we once though! limitless 
hcrc^ can be used for only one purpose al 
a lime: You can ranch it* you can live on it 
or you can mine it— bul you can 1 ! do all 
three. 

San Francisco 

It was a liny port cn the California coast - a 
small town of barely 3(KJ people that. 
along with the rest of Cali forma, had only 
recently transferred us allegiance from 
Mexico to [he Uni led States. Those rare 
travelers mostly seamen-— who chanced 
upon ihis village often remarked un the 
beauty of ihe natural selling, and a few- 
even predicted a great future for this place 
known as San Francisco. Hardly anyone, 
however, could have foreseen that within 
a few years the sleepy porl would be 
transformed into a raucous, burgeoning 
city* ihe boom ingest boom town in the 

m 



entire world- The cause of this sudden 
change in San Francisco's fortunes was 
dial roost precious of metals for which 
men have fought* murdered, suffered and 
died: gold. 

By the end of the I BSfk, the California 
gold rush had run its course, and the 
hectic boom days in San Francisco were 
over. Yet The city did not revert io its 
former somnolent self. Its climate* its 
splendid port and the establishment of a 
financial elite within its borders: com- 
bined to maintain its status as [he premier 
city of the golden West. Many of ihuse 
who had come— not just from the eastern 
United Stales bul also from such distant 
realms as Hn gland, France, Germany, 
China and Australia— to seek their for- 
tunes as p 49ers remained in San Francisco 
to impose on the city a cosmopolitan 
atmosphere im rivaled by any other Amer- 
ican metropolis save possibly New York. 
By ihe turn of the century, San Francisco 
had become a magnet for both bohemians 
and capital ists. The dining room of ihe 
Palace Hotel was the place where these 
two worlds met, rubbed shoulders and 
discussed the Iihcst production at the 
open house. Ncn even the disastrous 
earthquake and fire of 1906 could do more 
than momentarily slow San Francisco’s 
rise to pre-eminence. 

Chinatown, North Beach, Haight-Ash 
bury, the 40- odd hills with their antique 
cable cars* the “Top of the Mark" and 
Fisherman's Wharf all have special mean- 
ings to the millions who have vi sited ihe 
city, and even to ihe millions more who 
merely dream of doing so. 

As one writer once pui it, H Tt is still ihe 
. . .city. . . where a walker can experi- 
ence a nostalgia for ihe place while he is 
still there — a little, even a bl, like the 
dc Paris™ 

Los Angeles 

Millions have thronged westward to Cali- 
pmqtg sr l Gofloofn. ivwqe bw* 



forma over the years to settle in the far- 
flung reaches of the city of Los Angeles. 
And millions more — the stay-at-homes— 
wonder why. li is common knowledge 
that the Los Angeles area is doomed to fall 
into the sea one day; il sits right on top of 
ihe famous San Andreas fault, a geologic 
fracture that causes frequent tremors of 
the earth and an occasional earthquake. 
It's hoi and dry 1 in ihe city* and the 
aggressive Santa Ana winds periodically 
fan fierce fires Thai eai up vegetation and 
buildings alike. Drought is often succeed- 
ed by heavy winter rains that make a 
muddy soup of the soil, loosening founda- 
tions to such a degree that homes built on 
the sEopcs frequently slide off I heir perch- 
es. Los Angeles smog, a specialty of the 
region, can sit for days on the city, and 
people move in its murk watery-eyed and 
sneezing. 

Today, the city covers 4&4 square miles 
of mostly single-family houses on liny 
plots. The housing tracts abut one anoth- 
er and surround the original dry, now 
known as * ( Downtown," in dense agglo- 
merations, So huge is Los Angeles that it 
hu£ engulfed other, smaller cities in its 
enormous spread, and the influx ofpopth 
lation has transformed Los Angeles' once- 
rural Orange County into the ita Lion's 
second-largest mciropoluan area. 

After World War IL, affluence pertni [ - 
led almo&i everyone to buy a car, and ihe 
city junked what had been the finest 
American mass- transport system and 
built, instead , a vast network of high- 
ways— 1 " freeways’ 1 so Angelenos. 

The freeway system, which would 
eventually reach a total length of 600 
miics, allowed for the urbanization of the 
farmlands in the San Fernando Valley and 
in other previously inaccessible areas. It 
made Los Angeles, more than any other 
American cily , dependent on the automo- 
bile Cruising ihe freeways became a 
favorite L,A. recreaiton. 

Hollywood 

Americans have always moved west to 
seek I heir fortunes. During the last half- 
century or so, a not insignificant pur* 
lion — in talent, if not in overall num- 
bers — of this westering breed has been 
coming to Los Angeles with the specific 
ambition of making it big in that city's 
most famous industry: I he movies. 

But sometime around 1949 or I960, the 
movies' monopoly began to Jade. Another 
kind of screen — the television screen— 
was entering the nation's consciousness. 
Families for whom “going to the movies" 
had been an automate response to the 
coming of the weekend suddenly began 
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staying home to watch Unde Millie's 
vaudeville antics, Ed Sullivan's dour dis- 
plays of show-biz dyspepsia or Sid Cae- 
sar's comic routines on the little electronic 
marvel in their living rooms. 

Hollywood fought back wish every 
weapon at its command. It attempted io 
deny television stations access to old 
films. It launched nationwide publicity 
campaigns that proclaimed “Movies Are 
Better Than Ever." It dabbled in new 
technologies — she wide screen, the wider 
screen, the 3 -dimensional film. 

Yet loday, Hollywood thrives. Custom- 
Lzcd Mercedes autos in multitudes cruise 
Rodeo Drive in Beverly Hills, where 
intimate boutiques do a brisk business in 
t housantf -dollar suits and hundrcd-dollar 
shim. W riiers „ actors* directors* agents, 
money men and women still flock to 
Hollywood in search of glamour „ status 
and, most of all, profits. 

Seattle 

It is now over two decades since hundreds 
qf thousands of visitors flocked to Seattle 
for the World's Fair of 1962. Yet for the 
citizens of Washington’s Puget Sound 
region, the memory of those gtury days 
lingers on. A constant reminder, of 
course, is the graceful 606-fooi-high 
Spate Needle— symbol of the Fair — that 
still Dowers over the city. 

Atop l his monument, and reached 
from ground level by an elevator that 
zooms to the summit in a mere 41 sec* 
onds. is a glassed-in revolving disc hous- 
ing a restaurant. Visitors and Seattle resi- 
dents flock here;, as much for the view as 
for ihe food. The vista here is one of the 
most spectacular in all the world- Directly 
below are ihe deep blue waters of Pugei 
Sound; to the east is the great Cascade 
Range, topped by ihe snow-covered sum- 
mit df Mount Rainier; and la the west is 
the equally impressive Olympic Range, 



And everywhere, everywhere, there are 
lakes and forests. 

Alaska and Hawaii 

Although the frontier may be fast disap- 
pearing in the West, [here is still a place 
where frontier lifestyles flourish and 
where man crisis in largely virgin wilder- 
ness. That place is Alaska. A land area 
more than twice the size of Texas, Alaska 
spans four lime zones, and ns coastline is 
over one -third the length of ihe entire 
shoreline of the lower U.S. Yet less than l 
percent of the state has been settled. 

Alaska has inherited ihe frontier tradi* 
lions of the states of The old West, b has 
also inherited their problems. The same 
thorny issues of economic development 
vs. preservation of the environment are 
being debated on a scale more vast than 
anywhere in our country. 

Alaska possesses large reserves of coal 
and uranium. The state is rich in Limber, 
and the Prudhoe Bay oilfield is the largest 
in North America. With such ample re- 
sources and such magnificent wilderness, 
the state has become a battleground be- 
tween conservationists and developers. 

Some 200*000 people, half of Alaska’s 
population, live in the city of Anchorage. 




Alaska, development vs. conservation. 
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The two Anchorage newspapers are pa- 
tens forces; they help shape ihe attitudes 
of the s-taie and h at the same time, reflect 
the hopes and fears of Alaska's people. 

Hawaii is called the state of the “aloha 
spirit,” and to the hundreds of thousand* 
of Americans who live there and the 
additional millions who have visited ihesc 
lovely islands in the middle of the Pacific, 
the appellation is well chosen. To reri- 
denis and visitors alike, ihe aloha spirit is 
a mixture of racial harmony* a burgeon- 
ing economy and a sense of well-being 
thal is expressed in a welcoming altitude 
toward alt who come to the islands. 

Hawaiian^ have always gloried in their 
reputation of living in a place where racial 
distinctions are of small concern. In my 
historical novel Hawaii (Random House, 
1959}, 1 explored ihe process through 
which these islands came lo be a melting 
poi for all of the races of Asia and 
America, Today, approximately 25 per- 
cent of the islands" population is of Japa- 
nese heritage; 26 percent is Caucasian; 
about 29 percent is of Filipino, Chinese or 
Korean background; and some 20 percent 
is Hawaiian or pan Hawaiian 

Looking At Today 
And Tomorrow 

A S WE COME TO THE 
close of [his highly personal- 
ized and most selective look 
at the U.S,, ii seems to me to 
be a good idea io lake an 
overall view of where we h ve been recently 
and where we're likely, at least in my 
opinion, to be going. Perhaps I have no 
particular credential's as a prophet* yei 1 
am a writer and as such it is my obligatton 
to make guesses about the future. 

There are plenty of optimistic signs for 
the future. Our political system, for one 
ihing. We have presidential elections ev- 
ery four years, and they are always Order- 
ly. Somebody is elected and it goes with- 
out saying that the loser accepts the 
decision of his fellow citizens There's no 
need to bring tanks onto the streets to 
enforce the mandate of the people. The 
Supreme Court is going to go on. The 
Congress is going to continue. I think that 
all this is a miracle in itself— one that 1 
greatly prize. We have one of ihe most 
orderly political systems in the world. 

No manor where 1 travel > people come 
to me at my hotel late at night, begging me 
for assistance in getting into America. 
They warn io be here— they warn to share 
in the American dream. VM 
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BY TOM WOLFE 



T he threat was delivered to Lemd son's lawyer. "Tell your 
client wc f re gonna bury him under a Ion of paper." 
Ixmelsnn wasn't inn worried. He thought n was a figure of 
speech 

So the next day* Lemelson is in the courtroom sitting at 
i he plaintifTs tabic with his lawyer* availing for the proceed- 
ings to begin. Lemelson is an inventor. lie invented the 
automated warehouse, the automated machine shop, one of the tlrst two 
industrial robots, several robot -vision machines, the drive mechanism of the 
audio cassette player and 380 other tilings. He holds mure patent* than 
anybody except the greal Edison himsell and Edwin Land, inventor ol the 
Polaroid camera. This causes him to he in courtrooms a great deal. 

Many corporations manufacture his im enbons, hut fioi many mention it to 
him beforehand. 

So it is that on this particular day Jerome II. l.cmelsott is in a court of law 
tinder the usual circumstances, charging -l manufacturer with patent infringe- 
mem. The lawyers for the manufacturer are right across from him ai the 
defendant's table. Between the two tables and the judge’s bench is a 1 5 -foot 
stretch of floor. 

The next thing Lemelson knows, she door in the eounrimm opens, and here 
comes a trucker’s helper pushing a hand truck with archive boxes piled from 
the fender on [he bottom to the curve of the handles at the top. 

An archive box is a box made nf heavy cardboard with oak-grain patterns 
printed on it to make it look like wood . On one end of the box is a link- meial 
frame that holds a card describing ihe contents. The box has a ltd, like a shoe 
box. I ii side, there is room for j dozen reams ol documents, usually arranged in 



From electric lamp m laser t American inventions have lighted the world. Edison * s 
carbon-filament lamp first glowed in 1S79, Three yean earlier, Bell's telephone was 
recognised by the ( \S- Patent Office. Our century opened leiih the Wright Brothers* 
flight in 1903, Incredibly, in the same decade Goddard began stalk-testing small 
rockets. Before his idea nf ike factory assembly line, Ford patented a transmission 
and other automotive mechanisms, in 1929, Zworykin demonstrated his kinescope, 
forerunner of modem TV cathode -ray tubes. Instant photographs became a reality 
with Land's Polaroid at mid-century'. Gould's laser v one of the miracles of our 
modem age> would seem more uondrous than a bolt of lightning to A merica's 
patriarch of invention , Benjamin Franklin. 
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‘All successful inventors know about 
depositions. They learn to live with them 
the way one learns to live with arthritis / 



file folders with little mbs sticking up. body's office. A court reporter record?; the where he rented a room. Sic ven Jobs and 

However you want to arrange it, you can testimony on a stenoiype machine and Sieven Wraniak, of Apple Computer 

get about 40 pounds of paper into each then types up a transcript, The number of fame, were a pair of public high school A- 

box. pages of testimony that can come out of an V Types. A-V Types are audio-visual 

Fascinated, the way the chickadee 1 is hour of this is fabulous, and some depost- nerds who wear windbreakers* carry a lot 

fascinated by the snake, Lemelson watch- tions go on for a week. What might of keys and wire up directional mikes for 

es as the trucker's helper begins unload- actually be divulged about Jerome H, the drama club. The Silicon Valiev ol 

ing she boxes. He puss them nght on the Lemelson or his works on any of these California, center of she most spectacular 

floor between she tables and the judge's thousands of pieces of paper was beside new industry of ihe second half of ihc 

bench. One of the lawyers is out there life the point. The point was i hat Lemelson 20th century, computers and semicon- 

a Field commander, pointing lo splits on would have to hire a lawyer to represent duciors, is known as the Land of Nerd, 

(he floor. This one goes here. That one his interests during each deposition, day the Planet of the Nerds and the Emerald 

goes there. No sooner is that load a j> after day, city after city, across the map of City of Nerd/.. The ccntimillionaires of 

ranged than ihe courtroom door opens Europe, The sheets of paper would go the Silicon Valley want nothing to do with 

again, and here comes another teamster, into archive boxes, and every sheet meant ihe traditional Society of nearby San 

puffing and pushing a fresh load of ar- another JtUle hemorrhage in Lemelann's Francisco. They can’t gel into Trader 

chive boxes on a hand truck. Now he 1 * nei worth Vic's wearing their nerd shirts, which arc 

lugging his stack off the hand truck and This case began in the 1970s. It grinds short-sleeved white sport shirts with pen- 
putting pt on ihe floor. The door opens on still So far it has cost Lemelson ci! guards on the pockets, 

again. Here cranes another yobbo push- $2541000 in lawyers' fees, and the meter is Wilbur and Orville Wright were re- 

ing a hand truck with archive bdees piled still tucking. It sounds like something yarded us two wet smacks who ran a 

as tall as he is. You can hear the floor from oui of Bleak House* which Charles bicycle repair shop in Dayton, Ohio, 

groaning from she weight of she load a* Dickens wrote in 1852 and 1857. but ii is when they arrived at Kitty Hawk for their 
the wheels roil over the hardwood. merely a typical episode in the life of an airplane experiment in 1903. Neither had 

J Fhe field commander is out there-: and American inventor in the 1930s, Which is graduated from high school. Bm theirs 

the archive boxes are Isning up in rows to $ay T it is the story of a man trying to dig was the invention that dazzled Jerome H . 

Jike a tank formation- Lemelsofl’s pale his way out from under a ton of paper. Lemelsun and thousands of other boys 



gray-blue eyes are Ihe size of radar dishes. who were born in Ihe early 1920s. 

He's speechless. The cargo humperp keep S THERE ANY MORE FEVER- As a teenager * Leme Ison was typical of 

coming. Prerfy soon 70 or SO square feet I ash dream of glory in the world, the airplane ‘'hobbyists^ as they were 

of floor is occupied by this squat banal ion J outside of Islam, than the dream of known, quiet boys who buili gasoltne- 

of archive boxes. You don't have io be an I being an in^ntof? Certainly not in powered model airplanes, took, them out 

engineering genius like Lemdson to fig- .^Lthe United States; and probably in ihe fields and (lew them by wire or 

ore out lhat (here is now a ton of paper nos in Japan or any other industrial conn- remote control There were siiil a loi of 

sitting there. More than a ton, perhaps a iry. An invention is one oF ihuse super- open fields nn Staten Island, where he 

ton and a half. strokes* like discovering a platinum do grew up. His father was a doctor, a 

"WeM,” Levnelson says to his lawyer, posit or a gas field or writing a novel, general practitioner, but Lemdson 1 * pas- 
cal least it^s not on lop of me," through which an individual, the himeri 

Neil her of them laughed. They buth cst loner, car transform hss life, over- A US. patent 

had the feeling it was only a matter of night, and light up i he sky. The inventor 




time. There was a judge but no jury. 
Apparency she ion of paper was supposed 
to impress the pudge and intimidate le- 
melson. 

Something impressed the judge; no 
question about that. Lemelson lost, li 
wasn't even dose. 

He gritted his teeth and announced he 
was going to appeal. The next message 
said: “Okay, go ahead. Well .search for 
evidence in Europe." 

r fTmt maw* they would send n lawyer to 
Europe to lake depositions from anybody 
they could find who had dealings with 
Jerome II. lx melton or his invention. 
Here you have iht greatest device for 
generating paper ever thought up by the 
Segal profession: the deposi Lion. All suc- 
cessful invert! urs know- shout depositions. 
ITiey learn to live with them the way one 
te£rrt& lo live with arthritis. 

A deposition is a pretrial maneuver in 
which lawyers lake sworn testimony from 
people out of court, usually in some- 



needs only one ihtng, which 
tSi at free as ihe air: a terrific 
idea. 

He docsiTl need connec- j 

liunik The great American in- 1 

Vernons of ihc past hundred 
years, the so-called age of 
technology, have not come 
from prominent families. 
They have noi had mono’. 
They- have not been part of the 
highly touted* highly financed 
research teams of industry and 
ihe universities, They have not 
been adept politically or social- 
ly. Many have been breath tak- 
ingly deficient in charm. 

Thomas Edison was scarcely 
educated at all ihree years in 
public school and that was it. 
Alexander Graham Bell was b 
teacher who began \m experi- 
ments, leading to the telephone, In 
the cellar of a house in Boston 
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1 The first flask of genius lights up 
only a few yards of the road. 
The road is long and uphill. ’ 



sion airplanes. louring chc Second 
World War he found his way into l he 
engineering department of the Army Air 
Corps. After the war he earned a bache- 
lor's degree in aeronautics [engineering at 
New York University, then w ent to work 
at NYU for the Office of Nava l Research's 
Project Squid. Project Squad was sup- 
posed lu develop rocket and pulse jet 
engines. 

One day in 195!, Lemelson took the 
subway over to the Arma factory in 
Brooklyn, which made control mecha- 
nism* for aircraft, to see a demonstration 
of a fully automatic, feedback-contr oiled 
metal lathe, Feedback was a hen new word 
in engineering circles. Nobody there on 
the Work way al Anna look a second look 
al Jerome IL Lemelson. He was 28 years 
old, neither fat nor thin, neither very Tail 
nor very short, not had looking and pot 
Tyrone Power * either. He had a broad 
forehead, light brown curly hair, large 
eyes and a long, straight nose. Me was 
quiet, polite, reserved and a typical hard- 
working young engineer, hy the looks of 
him, if you looked at all. 

Lemelson look more than a second look 




Eli Whitney invented the cotton gin, 
fruf like many other inventors in ike 
tv. 5., hi* saw his imi^ifion stolen. 



at ihe metal lathe, however An ordinary 
metal lathe turned a mclal rod while an 
operator shaved it down to whatever di- 
ameter or shape he wanted by adjusting a 
tool bit. Jn the case of the feedback’ 
controlled lathe, the bit was controlled 
automatical I v by punch cards. The crowd 
murmured a lot as ihe bit rose and fell So 
unseen commands. 

[jcmelson began wondering how far 
you could lake this idea of a programmed 
factory machine. Over the next three 
years he developed the designs lor a 
"universal robot.” The robot would have 
an arm with joints, ft would rivet, weld, 
drill, measure h pick things up and move 



them. He drew up a 150-page pa tern 
application and submitted it So the U.S. 
Patent Office in Washington* D.C.* on 
Christmas Eve 1954. Unbeknownst so 
Lemelson, an inventor named George 
Devol had filed an application for a rohol 
two weeks earlier. Theirs were the first 
industrial robots. As it turned out, both 
men had a long wait a head of them. 

In the mean Lime, I^metson was hI- 
readv working on a second application for 
an offshoot of the universal robot, a 
"flexible manufacturing system/' which 
was the automated machine shop. 

T hat same year, 1954 , 

lemelson married an interi- 
or decorator named Dolly 
Ginsberg, The first stop on 
their honeymoon was Ber- 
muda. The second stop was the Willard 
Hotel in Washington because it happened 
lu be across the si reel from the Search 
Room or the Patent Office. Lemelson was 
already deep in ihe grip of The Dream, 
The Search Room was an enormous 
archive the size of UJine Arena, where the 
Washington Capitols, the professional 
basketball team, played I heir games. Ii 
was full of ancient wooden shelves and 
boxes, known as shoes, containing nearly 
150 years' worth of patent documents. 
The spaces between the stacks of shelves 
were so narrow that the clerks had to 
shimmy past each other to fetch she shoes 
for people doing patent searches. This led 
to a lol of wailing and sighing. Dolly 
heard one patent lawyer complaining to 
another: jLr l'here ought to be some way to 
mechanise Shis place.” 

She happened to mention this to Le- 
melson. That started him off on another 
track, resulting in Ids “video filing sys- 
tem/ 1 The documents would be recorded 
un reels of videotape or magnetic tape. 
The average patent application was 10 
pages long. You could store 100,000 ap- 
plications on |ust four reels of tape. You 
would look at them on a television screen 
in stop-frame pictures. (His conception of 
the slop- frame picture would lead, during 
the 1960s, to filmlcss photography, still 
pictures created from video images.) 

Instead of having CiS-S civil servants 
shimmying between stacks of shelves, 
you would press a few buttons and send a 
playback device along a track to a slot 
where the tape was. But how could the 
device connect with the tape and enable 
you to play it and wind ii back and forth? 
Lemelson thought about that awhile and 
conceived of the mechanism that eventu- 
ally became the core of the audio cassette 
player. He presented video filing and its 



ILUJST&VON AT LET! FROM THE SETT MANN ARCHIVE 



components in a 6tl-page patent applica- 
tion in 1955. 

And he waited some more. Several 
years went by, and the Patent Office still 
had not issued any patents for al) these 
brilliant ideas, Lemelson was now learn- 
ing one of the facts of life about being an 
inventor in America. The first flash of 
genius lights up only a few yards of ihe 
road. “Hie road is long and uphill. 

More than once, he and Dolly had to 
fall back on her earnings as an interior 
decorator. There was only one way an 
inventor could make money rapidly with- 
out waiting for the patent process to go its 



Popular Mechanics 
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The fins issue of Popular Mechanics, 

From its inception in 1902, f he maga- 
zine hm spotlighted inventions. 



course, and that was lo design toys. In the 
case of a toy, you prudently filed for a 
patent but went ahead and sold the design 
immediately , if you could. Lemelson had 
an idea lor a face-mask kit lor children 
that would be printed on a cereal box. A 
child could cut out the pieces, assemble 
them in different combinations and put 
on the mask. He filed for a patent and 
took his drawings to one of the cereal 
manufacturers. The company said it 
wasn't interested, and so he put the 
drawings away and forgol about them. 

One day, three years later, he is in the 
grocery store, and there on the shelf is a 
cereal box with a face-mask kit on it. ft's 
put out by the very people he showed his 
drawings to. He can't believe it. The way 
he sees it, he's staring at as blatant a case 
of paten infringement as you could imag- 
ine. He files soil. So now he's in court. 
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Easy-MI paint 



f&inl f to* / 
efrntrc! valve 






EZPAINTR. 

The" rteu>ei qroup , 

EZ does it. Again. 



t, JJEljKlitEiHhtoVi ciRTr-pcr. h*M np^HLDW 



If you hate to 
int, welcome 

toEZ 
Roller. 



EZ Roller is in , Roller pans 
are out. just fill the EZ Roller 
tank right from the paint can. 
And roil away. EZ Roller feeds 
itself as you roll. 

No splatter, 
either. 






The job Vi 
gets done '■ 
faster, neater. 



EZ Roller 



The Cfiginal 5*lf-C&itfatned gyJOrtiatat 
paint rolJer. 



easier. Sharp, 
professional i 



2-position 

handle; fits— 

extension pule 



professional re- 
suits in no time. 
Clean-up is easier, 
too. EZ Roller. 



It might make 
jaaintmg... 



Finest quatty 
replaceable miter 

MW 



EZ Roller Jr. 



Lightweight , compact 
design ft 

ideal fof imaiier 
areas and tight / 
spots. / 



Finest Quali^- 
tepiaceabie roller cover 



Cdflifertabie 
contoured handle 



Easpffll 

neserwir 




Its a jury irial. 3'hc judge 
comes in, and he gives Jji'- 
melson and the lawyers a 
long look down his nose. 

,4 This is a patent case/ 3 he 
says. He lets the term patent 
case hang in the air for a 
moment like a bad smell Si l 
have better filings to do wilh 
my time than llsien to patent 
cases. It is now tO: ] 5. You 
have until 3 oVIock this af- 
ternoon to complete your ar- 
gument.™ 

Sure enough , at 3 o’clock on ihe dot he 
looks at his watch, stands up and, without 
saying a word, walks out. Lemelson hus 
an expert witness tesla tying lor him at l he 
Lime, and the fellow is sit ling thereon ihe 
stand with his mouih hanging open. 

Then the judge pops back in. "Ladies 
and gentlemen of the fury, my apologies. 
J neglected to dismiss you. You are dis- 
missed." 

It lurns out the case has been dis- 
missed, loo. Lcmelson appeals, and a new 
trial Is Lid Jed — before the same judge, 
who summarily dismisses (he suit, ihis 
lime for good. 




Alexander Graham BclFs “pkaiophane” i timed sound 
tuaves into light. It followed his invention of the telephone . 
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f HEN LEMELSON 
spoke of ihesc things to 
other inventors, they 
smiled, withoul joy, He 
was just gening the pic- 
ture. First, many American corporations, 
including many of the musi respected, 
ignored patent righls without balling an 
eye. They didn’t give you so much as a 
spnrling wink. Second, the courts 
couldn't be bothered. Practically none of 
the judges who heard paieni cases had any 
background in patent law, much less 
engineering. It was unfamiliar terrain, 
which seemed to make them irritable. On 
the one hand, ihey could n'l stand all these 
obsessive small -fry inventors, these para- 
sites on the hide of Science, with their 
endless i henries and lhetr transducers and 
capacitive-sensitive relays and ihe resi of 
that paralyzing [argon. But on the other 
hand, if they, ihe judges, could under- 
stand an invention, then it must not be 
much of an invention. They had devel- 
oped "the doctrine of obviousness. 1 ’ If an 
invention looked obvious, they declared 
the patent invalid. 

The inventors kepi ratings of the 
chances of having their patent rights up- 
held in the various Federal jurisdictions. 
Back when [.emdson was starting out, 
your chances ran from zero in the 8th 
Lire u in, which covered most of ihe Mid- 
west, to 45 perctnl in the South. The 2nd 



Circuit, covering New York, w-as rated 
about average, one chance in four. 

But what about the corporations? How 
could i hey get away with flouting the 
paicnt system and patent law? h was 
simple, the inventors told Lemelstm. All 
that the corporations needed to overcome 
was their scruples, if any. In the Uni led 
States, unlike japan and parts of Europe, 
patent infringement was nos considered a 
form of theft* so there were no criminal 
penalties. There were not even punitive 
damages in patent cases unless ihe inven- 
tor could prove "willful infringement/ 1 
To avoid lhal , a manufacturer merely had 
to lake the precaution of going to its own 
lawyer and having him write an opinion 
saying that such and such a product did 
nol infringe upon any existing parents for 
such and such reasons, h didn't matter 
how cockeyed the reasons were. Thai was 
what lawyers were for. 

Once l he manutaclurer had lhal docu- 
ment in hand, the worst l hat could have 
happened, even if the firm had been 
found guilty in court, was shat the manu- 
facturer would have had to pay the inven- 
tor the royalties he would have received if 
a license "had been obtained. There were 
lawyers who would actually advise their 
corporate clients to ignore patents* calling 
it a no-risk strategy , 

Jusa in case the inventor was new at this 
games the manufacturer would lei him 
know ihe odds, discreet ly, or, if he looked 
a little thick, bl unify To get a case as far 
as the trial stage was going to cost 
540.000, Was he ready for that? To get a 
case through [be trial and all [he appeal 
slaves was he ready for 5250,000? For 
good measure, ii usually added some 
variation on ihe theme s “We're gonna 
bury you under a ton of paper. 1 ' If a 
corporation was big enough, it would 
ihrealcn anybody, not merely little lone- 
wolf inventors but even another, smaller 
corporation. When J . Reid Anderson* the 
chief executive officer of Verbatim, a 
company specializing in computer storage 
devices, went to a hig manufacturer com 



plaining of patent infringe- 
ment, he was told: tL We have 
more patent attorneys than 
you have people in your 
company, and they are just 
sitting hack waiting for 
someone lo star! a patent 
fight like this/' 

Lemeisorfs saving grace 
was that he was not a cynic. 
He didn't have a cynical or 
even a morbidly pessimistic 
bone in his body. Despite 
everything 5 he believed that 
ii wasn’t a bad world. His most important 
inventions had disappeared somewhere in 
the papyraphagous mew of the Parent 
Office. A manufacturer had just walked 
righi over him. without stopping, and ihe 
court he had gone to for help hadn't even 
been able to hide its contempt for Jerome 
H. Umielson. Moreover, he had just 
learned that ihis was the customary state 
of affairs for small -fries of bis vocation. 

Bm that was just what at was ^ voca- 
tion, a calling. By now, Lemclson derived 
an aesthetic or spiritual — or some kind 
of— satisfaction ihat weni beyond ihe 
money he wasn'l making from inventing. 
He was irrepressible. He was thinking up 
new invert l ions al the rale of one a month, 
a pace that he managed ro keep up for the 
nexi 30 years. 



O 



NCE LEMELSON HAD 
, designed robots thal did ev- 
| cry imaginable industrial 
chore , he designed a robot 
that inspected whai [be oth- 
er robots had done. He invented ruboE- 
vision or "image analysis" machines thal 
could, among other things, detect dis- 
eased blood or tissue cells, such as cancer 
cells. He invented [he "cnmpuEer-con» 
[rolled coordinate measuring machine/' 
which would lalerbe used lo measure and 
align the tiles on [he exterior of the Space 
Shuttles. He invented a computerized 
tourniquet that would allow a surgeon to 
perform an operation wit horn stopping to 
turn valves lo aller ihe flow 1 of a patient 1 ® 
blood. He designed several systems for 
transfer of information between comput- 
ers. He designed two laser-powered re- 
cording and reproduction systems, I-aser- 
card and Vidcocarrf, to perform the 
computer functions now performed by 
floppy disks. He invented a widely used 
"automated teller machine' 1 that scans 
credit cards, and checks out iheir Credit 
status. He invented both a cordless tele- 
phone and a cordless videophone. 

At the same lime, he was turning out 
loy and novelty designs. He designed ihe 
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Panasonic car stereos on sale at 
Kmart June 30 thru July 12, 1986. 






CQK 420 



W m CQK 440 

Deluxe electronic tuned stereo with auto 
reverse cassette player, AMJFM electric 
hypertuner radio, auto seek. 5 station AMr'FM 
memory, LCD display and dock, 4 wav fader, 
compact to fit most cars. Our Reg, 199.97. 



Auto Replay Cassette Player with electronic 
tuning AMfFM stereo radio, multi-function 
LCD display, 5 FM and 5 AM electronic 
station presets, electronic station seek, fader 
and balance controls, microprocessor 
Controlled tuning, and auto replay at end of 
tape rewind. Our Reg. 169.97. 



SAVE 25% EAB.KM 



5 v< Trl -phase 3-way Speakers with 10 Oz. 
magnets, super heat resistant type ABS resin 
grille, 40 watts max input. Our Req. 59.97, 



SAVE £0% cy*s« 



5 Band Graphic Equalizer and Booster Amp 
with Super thin design. Illuminated equalizer 
display, tone defeat/attenuator switch, 

50 watts output. Our Rea. 99.97. 



SAVE 24% EA3-K9S 



6"x9" Tri-Phase 

Speakers with 10 Oz. magnets, studded type 
grille For easy installation, 40 watts 
max input. Our Reg. 69.97. 



I \ 
\ 



-ikiS^cPkce 



Available m most Kmart Automotive Accessories Departments across the U.S.A, 



Listen up America! 
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“walchpen,’ T a ballpoint pen wilh a watch 
built min n. He invented ihe flexible- 
l rack car toy- — one of the highest-selling 
toys of all time — manufactured hy at Least 
five companies under different names* 
" f 3 1 it Wheels’" being the best known. He 
invcnlcd the Velcro dart game. in which 
you ihrmv a Velcro-covered balk instead 
of a sieel-iippcd dart, ai a Velcro-covered 
dart board. He invented the "priming 
putty toy," best known under the brand 
name .Monster Print Puny, with which 
you can remove words and pictures from 
a newspaper and reprint them on another 
piece of paper. Lemelson was thinking up 
these things, doing she drawings, willing 
she descriptions And dispatching them to 
she Patent Office so fast, his two sons 
called him The Blur. 

D iking the early 

1960s. when kemelson was 
pushing 40, The patents fi- 
nally started rolling in. 
First was his video-filing 
system, in 1%1. Then the automated 
warehouse in 1962. in 1966^ almost 12 
years after he had submined the applica- 
tion, his universal robot pare nr was is- 
sued. Devoid had come through five 
years earlier. 

Feme] son closed his first major deal in 
]964„ selling an exclusive license for his 
automated warehouse system [o a firm 
c Ailed Trias, bui almost immediately he 
was op to his neck in lawsuits. Other 
firms, he and Trias charged, bad already 
begun pi ruling ihc invention in violation 
of Trias's license. Thai liiiption contin- 
ues today, 22 years later. 

In 1967, he sold an exclusive License to 
an English company. .Violins, for the 
automated machine shop. In 1973, he 
made the besi deal of his career, selling an 
exclusive license for his cassette drive 
mechanism lo Sony. Sony sublicensed il 
to more than a hundred Japanese firms. 
Today, practically every audio cassette 
player on I he markel operates with I he 
Lc me Ison drive. 

None of this brought any dramalic 
improvemeni in kemelson L s style of liv- 
ing- In 1959, afier the birth of their 
second son, he and Dolly had moved from 
a garden apart men! in Ale! lichen, New 
Jersey > looking mil not onto a garden bill 
U.S. Route L to an 8 -room hcsusc in 
Mel Lichen on □ quarter of an acre. 1 1 
wasn'i ti mi I 1985 lhar ihev moved to 
greener, grander scenery in Princeton. 
No nmatl part of ihe picture was the 
hundreds of thousands of dollars llun 
Lemetson was spending on legal lees 
Hying to deal wish American firms. 




From l he first, 

There were cases of 
what he regarded as 
ihe most a nan l in- 
fringement. Ii abso- 
lutely Htupificd him. 

The retort of “go 
ahead and sue"!. - , 

"and well bury you 
under a Ion of pa- 
per T was standard 
practice. Some firms 
were bluffing, ll'yiiu 
brought suit. ihev 
would settle. Bui 
l here was only one 
way to find out. 
which was to sue. 

Other firms were 
not Muffing. They 
wiiii Id spend half a 
million dollars in le- 
gal fees to keep from 
taking a license and paying royal lies they 
knew- wouldn't run over he- 

mclson couldn’t figure these people OUI. 
Hu Jidn’i know whether they were trying 
to leach a lesson to other small -fry inven 
tors — ihe lesson being rhai Lemdson’s 
legal bills were running well over 
S15<UK» — or whesher these were dis- 
play ft of sheer competitive ego, 

Sometimes the law hums sprang up on sn 
many fronts, ii was hard to keep irack of 
I hem. Ix-melsHin found himself suing all 
ihe major manufacturers of the flexible- 
track ear toy These cases live on tisdav. 
Some of ihe *uils turned ludicrous, bul 
ihe laughs never came cheaply. 

In one ease, kemelson was suing the 
U.S. government and two private manu- 
iuciuren over the same invention. He 
decided to abandon the ease against the 
government and gram it a license free of 
charge. The private firms sought lo block 
ihis move, apparently on she grounds that 
the government's acceptance of ihe Li- 
cense implied recognition of Lcmctson’s 
patent righls. 

He ended up spending Si 8,000 in law- 
yers' fees to give ihe license away. 

kemelsan was in noble, but expensive, 
company, Robert Goddard, now called — 
officially* by the U.S. govern rue nr— The 
father of American rocketry, ran a lone- 
wolf f ticket program West of nowhere in 
the New Mexico desert in no small part so 
trv lo put an end lo the pirating of his 
patented inversions — chiefly bv the U.S. 
government. 

Fifteen years after his death, the gov- 
ernment gave his. wife $1 million lo settle 
his mane claims of infringement There 
was something melancholy about this re- 

l>irnra FROM- THF El Hlvf- 



fra in of the widow and the million dollars. 

One dav kernel son met a lawyer who 
had been in on the Armstrong case. 
Edwin Armstrong was ihe inventor of 
FM, frequency mudwlalitm^ ihe greatest 
advance in broadcasting since she inven- 
tion of the radio itself. In 1940, ihe Radio 
Corporation of America offered Arm- 
strong a flat fee of SI million for his FAt 
patents. The lawyer had been in the room 
when Armstrong was handed the check. 
Armstrong looked at it and then. with 
great deliberation, tore it up and dropped 
the pieces on the floor. 

In [948, Armstrong sued RCA T Motor- 
ola and several other corporations for 
patent infringerncm. The lawyers rubbed 
their hands and licked iheir chops and 
siaried manufacturing a ton of paper. By 
ihc early 1950s, Armstrong was lament- 
ing, A Thev will slall ihis along until I am 
dead or broke." It was the former. On the 
night of Jan. 3L , 1954. he jumped out the 
window of his Manhattan apartment IG 
stories above the Hast River. For some 
reason, he put or his overcoat, scarf, ha I 
and gloves before he jumped. Late that 
year, his widow accepted a million-dollar 
sell lenient. It was the merest fraction of 
w’hai his invention had become worth. 

T hen there was the 

case of another loner, Gor- 
don Gould, one of the three 
main holders of patent* on 
ihe laser. Gould and l-cmeb 
son were about the same age. They had 
hit upon ihcir major coneepisai aboul the 
same time, the mid-1950s. Gould had 
been a 36- war-old graduate student at 
Columbia University when what he called 
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M ‘ > - TIPL f VIDEO IJSTRBy™, 



Radio Shack 
Makes Your 
Video System 
More Versatile 



COI^tfiOt 



V1PEO 



Operate your remote-control 
satellite receiver, VCR or 
cable converter from 
any room in your home 

Our Archer* Remote Control Extender 
relays the commands from any infrared re- 
mote control. Here's an example: Your 
remote^control satellite receiver, VCR or 
other program source is in the living room, 
It's connected to a TV in the bedroom. 

With the Extender, you don’t have to leave 
the bedroom to change channels or select 
VCR modes! This step-saver is available 
only at Radio Shack and it's only $49.95 



Watch sateliite-TV programs* 
antenna or cable TV and 
other video sources on 
every TV set in your home 

The Archer Multiple Video Distribution 
System sends programs from your main 
components to any number of remote 
TVs. For example, someone can watch a 
video tape in the bedroom, another person 
can watch satellite TV in the den, while 
you enjoy the big game on the living room 
TV. What's more, you don’t have to flip 
switches or change cables! Simply choose 
the desired program source with each 
TV's channel selector. The MVDS includes 
instructions and it’s only $49.95 



Easy to install— use them separately or together 

Both of these high-tech accessories easily connect with your components. Ask for a 
demonstration today and discover how you can add super versatility and real convenience to 
your video system at low cost. Your nearby Radio Shack store also stocks a complete line of 
coax cable, connectors and adapters. VCRs and accessories, antennas, splitters, boosters 
and hardware. Visit today! We want to be your video store. 



Radio /hack 

A DIVISION OF TANDY CORPORATION 



AH AC-'Optf'aied Radio Shack scCvSACnm fife Ui lirSWd far eleCEricai safety Frees apply a? p^rif^pWng Red o Shack slopes and daafe'S 




"'the fire" fust possessed him. He was the 
one who Thought up the acronym LASER 
(for Light Amplification by Stimulated 
Emission of Radiation). For 27 years he 
was embroiled in legal battles on two 
fronts, with ihe Patent Office and with 
laser manufacturers. 

By the rime a court ordered the Patent 
Office to grant him his key patents Gould 
had retired . He was spending his golden 
years with his lawyers. He had 12 lawsuits 
going in the Uniicd Stales and Canada. 
His Segal bills had come to £2-5 mil lion, 
much of it paid for by a firm that would 
get 64 percent of his income — down The 
road — if he won the suits. 

As for h tnisc] f, Gould indicated in an 
interview^ he was long pasi che stage of 
life in which ihc big money would i merest 
him, even if jt ever came, 

LemefsoiTs problems were still more 
complicated, because he had so many 




Dr. Robert Jarvih and his Jarvik-7 
artifieiai heart: Jr'i been used to keep 
patients alive for heart transplants. 



patents He lived like a chess player who 
takes on 40 opponents at once, walking 
from board to board, [tying to keep 
straight in his mind what threats are 
coming up where. 

Well, at least Lemelson had had 
enough victories to be able to keep breath- 
ing in the avalanche of paper and lawyers' 
bills. Very few independent inventors had 
the money even lo get in the game. 

In the Sale 1 970s + it began to dawn on 
government statisticians that the United 
States was no longer the great world 
center of technological innovation. Over a 
single 5-year stretch, 1971 to 1976, The 
number of American citizens receiving 
LLS, patents declined by 21 percent. The 
number of foreign citizens receiving U-S- 



pa terns increased by 
16 percent. By 1979, 
about four of every 
ID new U.S. patents 
were going to for' 
eigners. That ycar T 
the subject began to 
break out into the 
press. Nevmoeek ran 
a cover story titled 
"Innovation: Has 

America Lost Its 
Edge?" The conclu- 
sion was that it had 
lost it, or was losing 
it, io ihe Japanese 
Thar was noi news io 
Lemelson, The underlying problem, as 
he saw it. waif the iiad fate of the indepen- 
dent inventor. 

By the late 1 970s s the corporations had 
managed to creaTe ihe impression thai in 
i he 2(Hh century the greatest technologi- 
cal innovations were no longer coming 
from The loners, but from the corporate 
and university research teams. Bui this 
had never been true. Innovation and 
corporate research were very nearly a 
contradiction in terms; ai bottom, the 
corporations were inieresled only in im- 
provements in existing product lines. As 
for the universities, they actually looked 
down upon invention as an amateur pas- 
time, despite the fact chat much scientific 
study T especially in the area of electron ice. 
was nothing more [ban I he analysis of 
discoveries made by inventors, 

I N 1975, LEMELSON WAS AP- 
paimed lo the Paten* and Trader 
mark Office Advisory Commiuec. 
In July 1979, he testified at Senaie 
hearings invest igaling whal was 
beginning lo be called “she innovation 
crisis. 1 ’ In a prepared statement* he said 
that corporations and the courts had com- 
bined lo create an "antipatent philoso- 
phy' 1 in ibe United States. "Company 
managers know that the odds of an inven- 
tor being able io afford ihe cosily litiga- 
tion are less than one in 10; anti even if the 
suit is brought, four limes out of five the 
courts will hold the palent invalid. When 
the royalties arc expected lo exceed the 
legal expense, ii makes good business 
sense io attack the parent.' 1 

He contrasted this with the situation in 
japan, where patent law was taken seri- 
ously, boih morally and legally. "'Al- 
though the majority of my income is 
derived from foreign licenses, l have never 
had to enforce a patent against a foreign 
infringer. I leave it to you to conclude the 
reason as to why the attitude is so differ- 



ent. My licensees have told me I hat they 
recognize the clear value of inversion 
from an economical point of view. They 
feet [he United Slates has lived off the fat 
of its own technology for so long that we 
don’t recognize that she consequence of 
the legal destruction of patents is a decline 
in innovation, a ail nation [hat is not 
wilhin anyone's economic i merest. 

“What all I his means to I he inventor h 
thai he either quits inventing or he li- 
censes foreign/' 

O NE FINE DAY A FEW 
months ago, lemelson was 
in his New York office or 
Park Avenue, near Grand 
Central T enn mal , talks ng to 
a reporter from a magazine. The two of 
[hem were sitting on a couch across, from 
Lemelson "s desk. The reporter had on a 
checked suil and a shin collar like Her- 
bert Hoover's. It looked about 4 inches 
high. Underneath his neeklie you could 
see a brass- plated collar button of the sort 
that went out 46 years ago. lemelson T s 
office, on the olher hand, had a cool, 
immaculate, low-slung, modern look in 
tones of beige, gray, taupe and teak. 
Lcmdscm himself was jusl as neatly com- 
posed. He was wearing a navy blazer* 
dark gray pants, a blue shin and a sincere 
necktie. He was now 62 years old and 
what remained of his curly hair was 
turning gray. Bui he was as mm as a 
digital watch. That morning, as usual, he 
had run a mile and a half and done 40 
push-ups, SO sit-ups and a hundred side* 
saddle bops. His face had rhe gaum 
a! hie tic look of those who stare daily 
down the bony gullet of the great god 
Aerobics, 

The reporter wiih the collar was wrap- 
ping his eyebrows around his nose as he 
tried to think of the technical terms con- 
cerning Lemel sun's inventions. Lemelson 
listened patiently and sipped a glass of 
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Our radios deliver the local news. 
Prom bank hold-ups to three 
alarm fires. It's on the- scene 
action While it's happening from 
where it’s happening ... in your 
neighborhood. 

You can also listen to weather, 
business and marine radio 
calls. Plus radio telephone 
conversations that offer more real 
life intrigue than mast soap 
operas. And with our new models, 
there’s even more. 

Unique Capabilities 

Introducing two all new Regency 
scanners. First, there’s the 
MX7000, a 20 channel, no- crystal 
unit that receives continuously 
from 25 to 550 MH 2 and 800 MHz 
to 1.2 GHz. That’s right! 
Continuous coverage that includes 
VHP and UHF television audio. 

FM Broadcast, civil and military 
aircraft bands and 800 MHz 
communications. Next in line is 
the new MX4000, It’s eight band 
coverage includes standard VHP 
and UHF ranges with the 
important addition of 800 MHz 
and aircraft bands Both units 
feature keyboard entry, a 



multifunction liquid crystal 
display and selectable search 
frequency increments. 



Practical Performance 



If you don’t need the 300 MHz 
range coverage. Regency offers 
two exciting new units. The 
MX5OO0 is a 20 channel, 
no-ctystal scanner that receives 
continuously from 25 to 550 MHz 
with all the same features as the 
MX7000. Then there's the 30 
channel MX3000. It’s digitally 
synthesized SO no Crystals are 
necessary, and the pressure 
sensitive keyboard makes 
programming simple. What’s 



Indianapolis, IN 46226-9989 



'Mobile use subject to restriction 
in certain localities. 



more, it has a full function digital 
readout, priority, search and scan 
delay, dual scan speed, and a 
brightness switch for day or night 
operation. 



At Home Or On Tbe Road 



With compact design, easy access 
front panel and mounting bracket 
these Regency scanners are ideal 
for mobile* use. But we also 
supply each radio with a plug-in 
transformer and a telescoping 
antenna so yon can stay in touch 
at home The MX4000 even has a 
rechargeable battery pack so it’s 
fully portable, 



See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and other 
new Regency Scanners. Or, write 
Regency Electronics, 7707 
Records Street, Indianapolis, 

IN 46226, 






ELECTRONICS, INC. 
7707 Records Streel 






Some comforting thoughts from 
The Intelligmt Wfflow. 




The Intelligent Window® 
is the window made with 
Sungate* coated glass-the 
glass with the exclusive PPG 
coating that prevents inside 
heat from escaping. And 
that can be a comfort in a lot 
of ways. 

It keens you warm. You 
can feel the difference the 
Sungate coating makes with 
your own hands. The coated 
glass in the windows actually 
stays warmer. Which reduces 
condensation and keeps 
your home more comfort- 
able. But that's not all. 

It keeps your home 
beautiful. Sungate coated 
glass isn’t reflective glass; it 
has the clear look of tradi- 
tional windows. And inside, 
the coating actually reduces 
the fading of the fabrics in 
your curtains, carpets and 
furniture. So your home’s 
good looks last longer. That 
can save you money. But it’s 
not the only way Sungate 
saves. 

It saves energy. Double- 
paned windows and doors 
with Sungate coated glass are as energy-efficient 
as triple-glazed. It's because of the special coating. The 
coating lets light and heat inside, and keeps 
the heat inside, so you save on heating bills. And 
all that adds up to something wonderful. 

It increases vour home Y s value. A home with 
Sungate coated glass feels warmer, looks great inside 
and out, and saves money, too. That makes a 
comfortable difference while you live there. And 
can make a big difference at resale time. What could 
be more comforting than that? 

Su7]gate cw. ted glass and The InceiLigpn; Wmdcw ire registered rredemafks pi PPG InduZCrtes. Inc 
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orange juice. Every now and then, one of 
The Two Telephones on The desk would 
ring. Lemelson would excuse him self and 
walk to the desk. One telephone had an 
ordinary ring, and he would answer that 
one by saying hello. The oiher one rang 
with an dec ironic burble, 'ITial one he 
would answer by saying, "Licensing 
Management . P1 Licensi ng M anagemen i 
Corp. was a firm he had created chiefly to 
sell licenses for his own inventions to 
manufacturers. 

“Licensing Management. . r . Yes, 

. . . This is Jerry Lemdson, . . , Oh, hi. 

. . . No, I can't do it This week. I have 
three days of depositions coming up.” 

The other telephone rings. 

-Hello? . , . Oh, hi. . . . Thursday of 
next week? I can't make it, I have to be in 
Cleveland. . . . What for? Fora deposi- 
tion. 1,1 

It goes on like that. 

"Hello?. P .Yes Oh, hi Tbis 

afternoon? ... I won't be here that late. I 
have an appointment with my lawyer in 
half an hour.” 

Lcmelson walks back to the couch. 'Hie 
reporter with the trick collar says. -If you 
don't mind my asking, when do you . . . 
inipt? 11 

“On the train. ” 

“On the train?” 

“On the train out to Princeton* where I 
live.*" 

"On the train/' the fellow with the 
collar repeats its all The while staring at 
him, .apparently wondering ifLemdson is 
putting him on. Hut Lemelson isn't the 

we 

Then the fellow says* “Your opponents 
say, or they imply, that you make your 
money by filing lawsuits. 1 ' 

Not much ruffles Jerome H, Lemelson, 
but this gets tinder his skin. 

“Who said that?” 

“One of the lawyers/ 1 

Lomelson shakes his head. “Oh, sure. 
They accuse me of being litigious. But 
I’ve bst money on litigation, Fve spent 
more than a million dollars on it, and I 
dor/[ even like To think about The time. 11 

"Then why get involved in it? 11 

"Why? To protect my rights. What do 
you do when your rights are being violate 
ed? Lie down? Walk away? You show me 
a successful inventor who hasn't been a 
scrapper.” 

Then his expression changes. ,fc J don't 
know if I should even stress this side of it. 
It all sounds SO negative, 1 don't want to 
discourage inventors. 1 want to encourage 
them, f ihink we ought to have something 
like The National Inventors Council that 
we had during World War II, The gov- 
ernment called upon our people for in- 
ventions lo help win the war. They re- 
ceived 400,000 ideas during World War 
TJ alone, and over 4000 of them actually 
wens into production, and they helped 



win the war. Ed like to see ibis type of 
thing revived to see if we can win she 
technological battle with the rest of the 
world” 

He ihinks a moment, "There’s nothing 
wrong with our paient system itself. We 
just need to protect patents. And actually 
things are getting a link better. There 1 ? a 
new Federal court for handling patenl 
casts now* the coun of appeals for the 
Federal circuit, and The pudges know 
patent law. Your chances arc much belter 
now. They're about 50- SO- 18 

“If every opponent in every piece of 
litigation you have going right now decid- 
ed to settle in your favor, how much 
money would you receive? 11 

The though! of she corpora lions suffer- 
ing this sudden ma^s attack of equity 
makes Lemdson laugh. "Millions. It 
won't turn out thal way, of courfie. 

“Bus I don't have any regrets. This has 
been a good life. I’ve been independent, 
and Tve done exact! v whai I wanted to 
do. 11 

T he train to prince- 

ion was 15 or 20 minutes out 
of Penn Station, and every- 
body was settling into the 
dim blue haze of the car and 
she jouncing and bouncing. The roadbed 
was in a little better shape than it used to 
be. They were starting to replace the old 
wooden ties with concrete. It would be 
easy enough to invent better rail systems, 
and no doubt plenty of people had, but 
they would never be built h and so it wasn't 
worth ih inking about. 

A link more of the lurching there in the 
haze, a few more metal shrieks from 
between the cars, and— ban go!— it came 
to Lcmclson, just like that. The drug 
delivery system . the whole thing— it all 
came lo him while he was sitting (here. 
For a long time he had been trying io 
think of a way to use drugs to treat a 
diseased area of she body without having 
TO diffuse the chemicals and subject the 
eniire body to their effects, as happens in 
chemotherapy. For people with certain 
forms of cancer, it would be a godsend. 
And now he had ill The lime-release 
thing! The insertion system! All the parts 
were in place! 

LemeEson reached into his briefcase 
and pulled out i he pad he always kept on 
hand for such moments as These. He was 
aware for the first lime of [he man sitting 
nexl to him . The man looked like noshing 
more than a dead -average New- Jersey 
commuier, but you never knew. You just 
never knew. Lcmclson began writing it ail 
down id a shorthand he had created for 
himself. The drug delivery. The time- 
rdeasc. He was mt longer aware of the 
haze and the motion of the car. He was 
soaring. It was like the beginning, once 
more, of a dream come true. PH 



And 

now The 
Intelligent 
Window 
tells all. 

Here's why more and more 
people are choosing the comfort, 
beauty, eneig 
savings and 
value of The 
Intelligent 
Window® - 
the one with 
Sungate® coated glass from PPG. 

It’s the exclusive Sungate 
coating; it lets in the sun’s light 
and heat, but reflects the heat 
from your 
furnace, and 
the other 
radiant heat 
in your 
home, back 
into your 
rooms. 

You can 

get the full story on how Sungate 
coated glass works by filling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, fust call 
1800 2 GET PPG. 

! ppg industries! Inc.” 

SUNGATT MARKETING GROUP SCI to 

paeoxa?!? 

KAMISfrUlilC, Ift 17105 

Please send me mow Information on how 
windows wit h coaied glass from. PPG 

on *13 to the beauty, comfort and value of 
: my home. 

Name _ 

Additss 
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Reaching 
For The 
Sky 

BY WILLIAM HOFFER 



W hen Richard Roth Jr. contemplates 16 city blocks of 

downtown Houston, he sees a misty vision of the 
future. Rising from a broad base, tubes of high- 
strength structural steel, each with the cross-section 
of an equilateral triangle, reach heavenward- At 
various heights the triangular tubes terminate, leav- 
ing a single central spire that tops off more than a 
mile above street level. Standing a full 500 stories tall, this skyscraper of the 
future would surpass by more than four limes the height of the Sears Tower in 
Chicago, which currently holds the title of the world’s tallest building. 

“f t’s a possibility," says Roth, who is president and chief executive officer of 
Emery Roth & Sons, the renowned New York architectural firm founded by 
his grandfather. Among its countless notable credits, the firm assisted in 
designing a former claimant to the skyscraper throne, the twin towers of New 
York’s World Trade Center. “In this day and age anything is a possibility,” 
Roth continues. "The technology is there. If anybody wants to build a 500- 
Story building, we’re available to do it. 

“But is it really a necessity?” 

To answer that question, one must examine the unique history of 
skyscrapers. It is no accident that the skyscraper is an American invention. 
Throughout the past 100 years, a steady advance of technology and wisdom 
has enabled architects and engineers to move ever onward and upward Those 
technologies were available to ail civilized nations, but it characteristically has 
been the arrogant and ostentatious American entrepreneur who raised his 
sights higher. In sum. the skyscraper may be considered the most visible 
manifestation of the legendary American ego. 

The role of the ego in skyscraper development is illustrated by a set of dusty 
drawings ihai lie huried within Roth’s files. When plans were announced For 
Chicago’s Sears Tower to become the tallest building in the world, Roth was 
immediately contacted by officials of the Pori Authority of New York and New 
Jersey. He was asked to plan an addition to one of the twin towers of their 



The power, elegance 
and sheer magnificence 
of America’s tallest 
buildings have 
preoccupied our 
top architects. Within 
a generation , we 
may see a 500-story 
skyscraper \ 
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* If anybody wants to build a 500-story building, 
we’re available to do it. But is it really necessary ?* 



World Trade Center id Manhattan's financial district so that the Big Apple 
could retain the title of having the world’s tallest building. “By removal of the 
TV tower, we had enough strength w ithin the building to support another 10 
to 20 stories on one of the lowers," Roth explains. 

It would have been little more than a m till inn i I lion -dollar ego trip. “Saner 
heads prevailed," says Roth, and the project was scrapped, but the hysterical 
reaction to the loss of the title illustrates the key role of Yankee pride in the 
skyscraper story. Constructing the tallest building in the world is a challenge 
that the American entrepreneur cannot resist. And there is little doubt that 
what the I’orl Authority was unwilling to do will, indeed , be accomplished 
within the next few decades. The supremacy of the Sears Tower is not likely to 
last through the 20th century. And when it does rise above the 1 10-story, 1454- 
foot reigning monarch, the next world's tallest building — and the next nine and 
(he next one after that — will be an elevated testimonial to the boundless pride 
that is one of the prime reasons that Americans built America. 

Last January, Professor Lynn Btxdk; of Lehigh University, who directs the 
Council on Tail Buildings and Urban Habitat, assembled the nation’s tall- 
thinking architects and engineers to celebrate the 100th anniversary of the 
skyscraper. They convened in Chicago to gather in re verettce around the site of 
the now-departed Home Insurance Building, completed in 1885, It was the 
prototypical skyscraper, the first American building to feature a frame that 
carried nearly all l82 percent) of the load. Rising an incredible 7Vi stories 
above street level, it signaled a new form of architecture that Was uniquely 
American, both in purpose and character. 

T he actual word skyscraper was first 

applied not to a building, but to an oversized British racehorse, 
However, it soon became the generic term for America's contri- 
bution to urban architect u re. 

“You had the enormous forces of the expanding American 
economy after the Civi] War,” says Carl Condit, professor emeritus at 
Northwestern University and one of the world’s pre-eminent authorities on the 
history of t he skyscraper. “You had enormous pressure to build office space in 
New- York, which was essentially a medieval style of city. Land values were 
extremely high, so to maximize the height of a building on a given area of land 
meant to maximize the return on she investment.” 

The skyscraper probably became inevitable when a particular evens 
occurred at New York's old Equitable Life Assurance Society Building on 
Broadway between Pine and Cedar streets. This 5-story building was notable 
for its utilization of the Otis Elevator Co.’s newfangled safety lift. The owner of 
the building, a certain Henry Hyde, formulated a theory that — although it was 
the least accessible part of the building, provided the most cramped quarters 
and was insufferable in the summertime — the highest floor might command 
the highest rent simply on the basis of prestige, Hyde sold engineer George B, 
Post on the idea, leasing him a top-door office for double the rent of ground- 
floor space. Hyde’s singular notion of selling prestige over comfort assured 
that Yankee ingenuity would surely pursue methods of building ever higher, 
“You had the practical advantage of putting damn near everything in one 
building, too,’’ Condit points out. “Bv the 1880s, high-rise huildings not only 
contained offices, they contained restaurants and dubs and telegraph centers 
and stock tickers. A few of them actually had rooms — club facilities with 
residential rooms And, of course, they had all The appurtenant facilities. If 
you have a restaurant and a bar, you have all the people who will serve you. 
The skyscraper concentrated things which could be used to carry on all kinds 
of activities having to do with the administration of business. 

“Finally, I think you have something that’s peculiar to she American 
mentality,” Condit continues, “The technical factors that came together to 
make a skyscraper habitable indicated rhai something could be done here that 
had never been done before. So somebody’s going to do it.” 





Partial Eieuahtsn 



Roth's mart than mile-high structure 
(top) consists of 16 steel frame tubes 
bundled into an 800 -foot equilateral fn- 
anglc (middle), The tubes are staggered, 
creating shafts of open space for dTn- 
tiffls. Diagonal steel beams 
combined with the triangular tubes are 
the most efficient structure for resisting 
u rind loads on skyscrapers. 
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Between I-8S9 and 189 4. more than 20 
skyscrapers were erected in downtown 
Chicago, rising 12 u> 16 stories in. height. 
Landowners saw- iheir property values 
explode upward. 

Historian Homer Hoyt wrote that the 
Chicago businessman's slogan became. 
'Tear down itial old m trap and erect a 
Jt^story building/’ 

Bus nowhere did the boom take hold 
with mure competitive Hair lhan in New 
York, tn 1889* the Tower Buildings fea- 
turing a wind -braced structure, was com- 



pleted That technique allowed architects 
lo raise their sights further. 

In 1890, Joseph Pulitzer completed 
construction of the World Building the 
first to rise above 300 feet. Thai set the 
stage Ibr a 40-year war I hat would see 
more than 200 .skyscrapers rise in Man- 
hattan alone. 

By 1908, the Singer Building reached 
47 Stories to a height of 612 feel. Ore year 
later it was eclipsed by the 50 -story" Met- 
ropolitan Life Insurance Company Build- 
ing at 707 feet. 
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The intensity of the war is best epito- 
mized by a legendary' conversation be- 
tween retailing magnate Prank Winfield 
Wool worth and architect Cass Gilbert. 

In 1911, Gilbert was working on plans 
for i he Wool worth Building. "How high 
is this building going to be?'’ Wool worth 
asked. 

‘Thai's for you to decide," Gilbert 
replied. 

Wool worth asked, "How high is the 
Metropolitan Life Insurance Building?" 

"Seven hundred and seven feet/ 1 

"Make mine 50 feel higher!" Wool- 
worth ordered. 

The Wool worth Building eventually 
rose 60 stories to b height of 792 feet. 

Critics charged lhal the proliferation of 
skyscrapers would bloi out the sun from 
Manhattan altogether, causing New York 
officials* in 1916. to adopt what Condit 
calls "the most farsighted piece of build- 
ing legislation in the history of ihe city/’ 
Thai was the setback ordinance, requir- 
ing an v building over 400 feci to diminish 
in size the higher it rose, i hus opening up 
i he view and allowing sunlight to filler 
into the canyons of the city. 



V THH 1920s. THH COM- 
pctiiion to build and own she 
world's tallest building had 
taken on aspects of Keystone 
Ktips comedy. Architect and 
engineers guarded! tbeir battle plans as 
carefully as anv general. If word gem -nut 
lhal someone was planning an 875-fout- 
tall building, someone else would add a 
couple of storks to ihe penthouse of bis 
building to make it even taller. 

The 77-story Chrysler Building was 
I £i pped off in 1 92 9 at ] 046 feet . 1 is rna rve I - 
ous crescents* tapering upward in u high, 
slender spire, are almost completely deco- 
rative. A portion of the spire can be used 
to house a pressure water tank, but the 
spire is there simply lo Lay claim to the 
l ilk of world's tallest building. 

It was a distinction ihe Chrysler Build- 
ing would hold for less than two years. In 
19.^0, construction began on 4 S52 million 
project on the west Side of a prestigious 
Fifth Avenue sue. What was planned was 
the most ambitious skyscraper yet imag- 
inable, one that would feature 102 stories 
rising 1248 feel above the streets. Actual- 
ly, only 85 Boors could be used for 
business purposes, but a 2(KMbol, 17* 
story mooring mast for dirigibles was 
calculated to qualify the Hnspirc State as 
the world's tallest building — a tide it 
would retain for 40 years. 

The grandeur of the project was not loss 
upon those involved. Chief architect 
Richmond Shrvve soared to ethereal 
heights as, writing in The Architeeiural 
Forum in June 1930, he pre laced his 
remarks about the Lmpire Stale Building 
with lofty prose: 

s+ , , , Truly the architect walked 
among the great- and none held his head 
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When you do a tune-up, 
there’s a couple of things you 
shouldn't do without. 

Namely, a Frcmi PCV valve, 
and a Fram gas filler. 

Because if you leave your old 
parts in. you could get starting 
problems. And stalling. 

You could also have problems 
if you put in no-name brands. 
Many of them don’t meet O.E. 
standards. 



But Fram dfits. 

So if you want to do a tune-up 
right, why not use parts from a 
company that makes them right. 
Fram , 
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higher. All wisdom was his Omniscience 
sat upon his brow; omnipotence dwell in 
l he sweep of his hand. . . . The lowly who 
came beneath the sway of his command, 
workers m stone or steel - art i Hears , experl 
foremen oh he guilds, walked Softly in his 

sight and with shut mouths lie w^s 

the architect, and in him were all wisdom 
and authority.” 

Shrevecamu back Lo earth long enough 
lo ad mil that ihe project at hand was 
beyond the scope of any one individual- 
even if he were an architect. Thi^ was a 
team effort on a scale never before seen in 
ihe cunw ruction industry. During the 
course of the project, meetings were held 



principle "I he flow ol materials had to 
resemble an assembly line. Some 5 8 ,CKK l 
Eons of steel had to he routed to the site 
and lifted into place so that the delivery 
tines would never cross one another. The 
* n hcun ir actor T tasks were scheduled 
with the precision of a line timepiece. 

The results were impressive. During 
limes of op l i mum const ruction the steel 
framework rose at a rate of 4!A s lories per 
week. The entire project was completed 
jn an astonishing IK months. 

The Empire State Building opened for 
business at ll:30a_m. on May l, 193 | T 
when ihe lights of the main lobby were 
turned on by remote com ml from Wash 



mu ins so to this d ay 1 1 held the i ilk ft ir so 
long lhat when art tikes like the World 
Trade Center buildings and the Sears 
Tower finally came along, the Km pi re 
Si ate remained a testimonial to an older, 
more ornate era of construct inn. 

There is a legion of admirers thal 
believes the Km pi re State Building was 
ihe fast great skyscraper built in America. 
Chief among them is Charles K. Gujgno h 
director of operations at ihe Empire State 
Building and a vice president nf ihe 
present ow ncr , Me Im stey-Spear I ne . 
Sending on the observation platform on 
l he -.Sikh floor- Guigno gaiWs south where, 
at the lower end of Manhattan, twin 





at least once a week. In Shreve'^ office 
gathered the elite of the construction 
industry: former presidential candidate 
Allred E. Smith, president of Empire 
State Inc.* the owner corporation; Homer 
(j Bakom . structural engineer; represen- 
tatives of Meyer, Strong & Jones, design 
engineers for the healing, ventilating, 
electrical and elevator systems; h.J. 
Bruischy, mechanical engineer; and P. 
Everett Ward, representing the mortgage 
holder. Metropolitan Life Insurance Co 
The team concern rated on a single 



ingtiin, D.C. n the switch thrown by Presi- 
dent Herbert Hoover A party on the 
82nd floor wailed Long into the night, and 
the joyous festivities were broadcast via 
radio to millions of listeners who hoped 
(his latest temple so mankind's abilities 
might symbolically rally the nation out of 
ns growing Depression. 

Critical reaction was mixed. TkeArtht- 
h'cturtil Rcarrd in January 1932 yawned: 
"li is just another building in walk past — 
adequate, perhaps, but humdrum." 

But the public was captivated and re- 



lowers rise eight stones higher. “Those. 1 ' 
he says, pointing, l “are the hoses thm this 
building came in.’ 1 



DECADE OK DKPRES- 
si on followed the construc- 
tion of ihe Empire State 
Building, and that was ft.nl- 
by another decade of 
adjustment before the skyscraper onee 
more reached higher toward the heavens. 

There was no question that Americans 
would build taller. The only question was 



A sk an architect to defines a skyscraper and ha wilt 
say it’s any building with a height width ratio 
greater than 7-Co-i . But ask a structural engineer, and 
he'll tell you a skyscraper is any building whose major 
load is duo Eo the wind. Architects wortt at drawing 
boards on dreams Bu i engineers have eo deal with me 
real work 1 and their delinition is perhaps more useful. 

The forces exerted even by a gentle breeze, acting 
on a lever that tan be thousands of feet long, do apply 
Smmcndous loads to a skyscraper. In a hurricane. Ihe 
stress factor is truly awe- inspiring. 

In the design of a tell building, breaking is out of the 
question, but bending is permissible The upper floors 
of New Voile's World Trade Center whip several /eeGn a 
hpgh wind. To find out flow different building structures 
are made to deal wifh the physical problems, you have 
to go under ihe siructura s skin All tall buildings have 
one Ihing in common They can be considered as a 
beam cantilevered upward from its foundation. The 
greatesl stronger and stiffness aw achieved by placing 
all of the support in the building's perimeter. And the 
lowest cost is reached by using all the supporting 
structure to resist bending and carry weight. 

The classic design is a fr&m^and-ouriain-wali con- 
st ruction Now York's Empire Stale Building is the 
greatest example. Its heavy stone walls provide most of 
[he burlding's stiffness. But the Empire State was built 
more heavily and more expensively than more recent 
competiEocs and future tall buildings For a lighter, 
roomier and teas expensive construction, engineers 
have followed by building with structural supports as 
outboard as possible lor maximum rigidity. Load -boar- 
ing walls are placed agaiosl a framed tube In this 
construction. seen m the World Trade Center. 

The Sears Tower in Chicago — still the world's laltest 
building- uses a bund led -tube construction technique, 
which allows lighter weight wails and mom window 
space. In the future-, the Tallest buildings will use a 
trussed tube design, which bears even greater load per 
square foot of lighter construction materials. 

A 133-sEofy building that had been planned for Mew 
York's Columbus Circle was expected lo make use of 
the trussed tube method, opening a new ora or tali 
buildings. —Lee Green 



Frame-and^urtaln Framed tube Bundled tube 

Empire Scate USftw&d Irade Center Sears Tower 
T02 stories 1 TO stones f 10 stories 



Trussed tube 

CoJumbtrs Circle 
proposed ! 35 siones 



Beneath Their Skin 
Skyscrapers Fight 
Wind 
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Compart the new two-wheel 
drive Jeep Comanche 10 Ford 
[Ranger and Chevy S- 10, and 
you’ll find Comanche has the 
lowest price tag. And in 4x4s. 
Comanche Is the lowest -priced 
long-bed pickup yon can buy? 

Up front, a gutsy 1 1 7 horse- 
power 2,5 litre electronic fuel- 
injected engine is standard. It's 
more powerful than the base 
engine of any oi her pickup In 



Comanche's 113 9 Inch wheel- 
base is longer than any other 
long-bed pickup in its class. 

Comanche is the only 4x4 
pickup built with a choice of 
two "shlft-oii-the-fly 1 ' four- 
wheel drive systems. 



You’ll find big 15-lnch wheels 
and all-weather radlals stan- 
dard on Comanche, optional 
on two-whed drive Ford Ranger 
and Chevy S- 10. 

Four Wheele r of t he Year."] 

Safety bella rave lives. 

'Ha.s«l nn ithwu fsr-ture-rs' suggested retail 
pf lew Ibr hiise lung-bed vehlcks. Eadudlr^ 
ta »ra. license. dcsl I ruiti chi charges an d L^ilionat 
equipment. FTLres may change without tvtn kv. 




Easy to be a truck. Hand to be a Jeep. 








when and where. One vision of the future 
til me from. Frank Liu yd Wright. In 19>6, 
ihe legendary architect Conceived ihe ' Il- 
linois, ” a 528-sHjry. mile- high, tripod- 
shaped lower tbal would dominale I he 
Chicago skyline and he, said Wright, 
“centuries more permanent lhan ihe pyr- 
amids .' 1 The l3CU)fK) neeu pants of she 
office building would be transported 
Through the 1^.5 million square feet of the 
Illinois via 5 b ammie-pnwered elevators, 

Wright 1 * vision was premature.. howev- 
er. The technology so create his dream 
was not yet in place. 

The necessary evol u l ion in skyscraper 
design was promulgated in she early 
1960s; by die late Fazlur K. Khan of ihe 
Chicago office nf the renowned design 
firm of Skidmore, Owing* & Merrill. 
Khan reasoned thai the tube, which was 
at the same lime light and resistant to 
buckling, was an ideal form for the tall 
building. Vertical columns could be 
spaced narrowly along ihe perimeter and 
linked by strong lateral beams, making 
the entire building a strong box-shaped 
column. 

The lube concept is the reason that 
modern super-tall building* are all varia- 
tions on the theme of a simple rasing 
column. The (win towers of New York’s 
World Trade 1 [enter, as Ciuigno points 
oue. are obvious examples. 

ROM THE FIRST Mo- 
ments of planning, officials of 
the Port Authority of New 
York and New Jersey had it in 
mind to build the world's tall- 
est bu tiding. One scheme called for a 
single IWU-sumty lower nearly twice as 
high as ihe Empire Stale- but the mosi 
feasible design called for twin lowers that 
would rise 135 0 feei in stark simplicity. 

Combining his efforts with those of the 
structural engineering firm of S killing, 
1 kilty Christianson and Robertson, ar- 
chitect Minoru Yamasaki designed each 
lower to be a giganEtc square box beam. 
Wind-tunnel tests showed that the struc- 
ture would withstand winds up to 1>0 
mph wilh no ill effects. 

The concepi of 'Nkv lobbies" was criti- 
cal, This called for each tower to be 
separated into three zones delineated by 
sky lobbies on ihe 4k th and Tftth floors 
Anyone going higher than the 4k Eh floor 
would have to lake an express elevator 
there and change to a local. This allowed 
three local elevators In operate in a single 
shall and freed up Eo 75 percent of ihe 
floor space for tenants. 

'l"he World Trade Center would cost 
S900 million, but it would stand as ihe 
newesi monument to construction tech- 
nology, a pair of the world's tallest build- 
ings. housing 50,000 office workers and 
attracting NO, 000 visitors every day. 

Conslruclion began in 1966 on what al 
limes seemed in be an impossible job. 
Much of ihe land was merely a portion of 



the Hudson River filled over wilh years of 
garbage, alluvial sediments, building and 
excavation spuds, the remains of docks; 
and, as. one observer said, "every damned 
ihing.' 1 Excavators faced ihe task of dig- 
ging i h rough this accumulated trash and 
into ihe Hudson River bottom, while 
avoiding the maze of telephone lines, 
electrical cables, and gas, steam, water 
and sewer lines Thai undermines the sur- 
face of all or Manhattan. And they had to 
do all this without disturbing the opera- 
tions of two Port Authority Trans- Hud- 
son PA TH' train lubes. 

Merely rdocaiing the telephone lines 
proved to be the biggest such job in the 
history of the New York Telephone Co... 
involving [be main trunkline [brail major 




Competition was most intense in Sew 
York. The Metropolitan Life Building, 
70? feet* was on fop for four years - 



Iran*- A Elan tic telephone systems- in- 
cluding the hotline to Moscow. 

Unable eo find a single supplier who 
could meet sis needs, the Port Authority 
ordered more lhan 200,000 pieces of 
structural sieet from 1 4 different ITS. 
manufacturing plants. A computer pro- 
gram was developed lo track each piece 
from ihe moment the order was placed 
Through the fabrication process* ship- 
ment, storage and installation. The steel 
component*, weighing as much as 52 tons 
a piece h were stored in a Penn ([entry] yyrd 
in Jersey City. When needed, they were 
shipped via fiat bed truck through the 
Holland Tunnel and hoisted into place by 
one of eight Australian -built kangaroo 
cranes, so named because as the huilding 

PI-TDIOFBQW THE WQE RANfc 



rose higher, ihe cranes were moved -'or 
hopped, to ihe top floor. 

He spiie ihe carmmctkffl heroics, how- 
ever, Ehv World ‘Trade Center relin- 
l] uNhed the eh le of worl d 'seal lest hui Id i n g 
even before it was completed. Supremacy 
was quickly captured by Chicago's $170 
million Sears Tower, Lis 1 10 stones rising 
1454 feet above Wacker Drive. 

The Struciural key id the Sears Tower is 
what Khan called the bundled lube. Quite 
simple, if one tube was strong, a bundle 
of them would be stronger— and allow 
you io build higher with safety and effi- 
ciency. If you could look down at ihe 
skeleton of ihe Sears Tower, you would 
see a bundle of nine 75- foursquare col- 
umn?;, rising to various heights, At ils 
base, those nine column* form a 22 5 -foot 
square occupying an entire city block, 
Bui various columns terminate aT the 
Sflth, 66th and TOth floors, leaving only a 
single 75- fooi -square column to reach the 
zenith. The steel column* that form the 
inner sides of ihe bundled tubes provide 
incredible strength without lacing ihe 
entire frame with cumbersome and costly 
crossbeams. 

“Sears did not come to us and say they 
wanted tn build the world's tallest bnild- 
ing 5 " recall* John Zils, projeei engineer 
for Skidmore, Owing* & Merrill Never- 
theless, all factors conspired for an assault 
upon the altitude record. Sears needed 
office space for 12,000 employees and, as 
ils tiM.il primary tenant, could guarantee 
immediate occupancy. 

The final impetus came from projec- 
tions that if Sears did, indeed, build the 
world's ia tlest building, that fact alone 
would attract enough cash-paying uxirisis 
eo make the entire venture profitable. 
"When we finally decided that ii would be 
the lalfesi, everything got very intense/' 
Zils remembers, ‘Ti was realty fun lo 
come io work in ihe morning. +s 

T O KEEP THE FLOOR 
space open, engineer* w p ant» 
ed to eliminate, as much as 
possible, Ehc need for diago- 
nal bracing member*. With 
steel vertical columns positioned every 15 
feet and welded to 75-foot horizontal 
beams, they calculated that they needed 
in add diagonal bracing only al floors 
occupied by the mechanical systems nec- 
essary to keep the building in operation. 

Slructural engineers worked out a plan 
to mass-produce the 76,000 tons of struc- 
tural steel columns varied in thickness 
and quality, depending upon their loca- 
tion in the tower. Each was 39 inches 
deep, so that all ihe columns could be 
fabricated on a single jig. Similarly, each 
7 5 -foot horizontal beam w as molded from 
a single pattern, 

While still in [he shop, each horizontal 
beam was. cm in half and one end was 
welded in place against a vertical column. 
By welding in ihe shop, the engineers 
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cut down considerably on the hassles and 
expense of weld mg ai the construction 
site. Scheduling was coordinated to mini- 
mize the need for storage, so ? hat when 
each column and beam module was driv- 
en to the site, it was immediately lifted 
into place by one of four cranes occupying 
ihe corners of ihc rising tower. Once sei 
into place, the half-sections of the beams 
simply boiled together “It was, 1 ' says 
Zils, "like a big tinker toy." 

Ask any architect ur structural engineer 
involved in skyscraper construction 
whelher we should build higher than ihe 
Sears Tower and you will get a measured 
response. Musi believe it is not necessary, 
and that economic factors probably favor 
skyscrapers in the 60- to 80-story range. 
Most of them also have plana silting 
around for buildings that would wrest ihc 
Nile from the Scars Tower. 

Noted New York structural engineer 
Irwin G, Cantor has expanded Khan's 
bundkd-iube concept into what he calls a 
" menstrua u re,™ which is one large 
framed tower that would incorporate a 
scries of smaller buildings, perhaps 10 
stories each, into it. Bach of the smaller 
structures would be anchored m the me- 
gast mei ore, but only loosely, allowing 
ihc oversized skeleton lo absorb the phe- 
nomenal stresses placed upon a super-tall 
building. 

The mega structure itself would not he 
used for human -occupied space, but 
would likely be the site of massive me 
chankal support systems. Cantor is now 
designing a megasiruciure which will rise 
HO stories above the streets of Manhattan 4 
but he secs no reason to stop there. The 
megasiructure, he believes, could safely 
and efficiently rise 200 stories — nearly 
double l he height of the Scars Tower. 

A rchitects at harry 

Vi'eese & Associates in Chica- 
go and Lev Zctlin Associates 
in New York have created 
plans lor a 2 lG-slo-ry Chicago 
World Trade Center to be buili in spiral- 
ing increments The top section of the 
tower would be rotated AV relative to the 
base. In died, the spiraling columns 
would aci as gigantic guy wires for added 
strength. + Tt n s noi theoretical,” says 
Wce.w. Tt could be easily built. 11 All it 
would lake, is “somebody who had hot- 
mm less pockets. 1,1 

Others agree with Wecsc. Modem con- 
si ruction costs being what they arc, ii is a 
good bet that the next world’s tallest 
building will be constructed by a develop- 
er in whom the irresistible force -of the ego 
is considerably stronger lhan the immov- 
able object of the pocket book. Likely 
candidal es. therefore, arc those who have 
already exhibited signs of an uncontrolla- 
ble desire for vertical recognition. 

New York real-estate mogul Harry 
HelmSley has taken himself out of [he 
running. Owner of the Empire State 




THERE ARE THOUSANDS of buildings in 
Tennessee. But only one with such an 
unusual name. 

At Jack Daniel’s we call it the ' 'Charcoal 
Mellowing” building. Because here’s where our 
rickers bring hard maple charcoal, tamp it tight 
in room-high vats, and use it to smooth out our 
whiskey. No other distiller 
mellows their whiskey in 
such an unusual manner. 

Which explains why no 
ocher distiller has a building 
so named. Or, we believe, a 
whiskey so smooth. 




CHARCOAL MELLOWED FOR SMOOTHNESS 
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Building mid scores of other Manhattan 
lowers, Hdmsfey acquired a construction 
sate al Lexington Avenue and luisl 46lh 
Si reel a few years ago, L lie came to us,” 
Roih recalls, ''and said he'd like to build 
the world’s tallest building." flelmsky 
had in mind a 1 25 -story lower lhm Would 
bring the title hack in the Rtg Apple. 

Roth’s team sel to work amassing data 
and soon encountered a fond amenta] 
problem. The sue was immediately over 
underground 1 racks teed mg Grand Cen- 
tral Siaiion, which undermined ihe 
strength of’ the substructure. 

'After 80 stories on that site, there 
would never be a payback,” Roth says. 
’'You'd have TO put so much ^.teel for extra 
strength thal the last 4? stories would 
never show a profit, Therefore, to build 
12? stories would truly be an ego trip." 

Businessman that he is-, Ilelmsley sei- 
lled for Hi\ stories ;md has mu since raised 
his sights. 

‘l"hen came Trump, 

Youthful developer Donald Trump ex- 
hibited the requisite ego when he pro- 
claimed his 5200 million Trump l ower al 
Fifth Avenue and Fast 56ih Si reel "the 
most exciting and sophisticated architec- 
tural experience ol' nil lime." Trump 
lower quickly became known as a sym- 
bol nf opulence and pride. 

Thus u was no surprise that, when the 
city of Mew York planned a new building 
or the site rhe uld Coliseum + Trump 



submitted a towering proposal. Rut his 
plan for a I J5*-story, world’s tallest huild- 
ing was rejected in favor of a lesser project 
that would bring the city a greater rate of 
return Again, the super height of the 
building made for dubious economics. 

There are whispers that he is now 
considering building a 140-siory tower on 
a site r?? the Hast River. 

T HHKK IS, HOWEVER, 
more than a reasonable possi- 
bility that i he next ttlleholder 
may not even be an American 
building. 

Two years ago, Hmory Roth & Sons 
worked on preliminary' drawings for a 
building in Seoul, South Korea, that 
would have surpassed the Sear* Tower by 
five stories, h was to be ready in lime for 
the |9S8 Summer Olympics, bin the 
project fell through. 

"The rumor, although never corrobo- 
rated, was that the Rev, Sun Alyung 
Muon ssas behind all of this/’ says Ruth, 
“At Lin v rale., I don’l think the world’s 
next tallesE building will occur in l he 
United Stales. I think it will occur m some 
country that's looking to make a spEash. 
There arc a lol of Third World countries 
that would say, 'Why not do Eh is Hi w-itl 
put us on i he map/ " 

Bui if the ncxi world's tallest building 
arises anywhere outside the United 
States, look for another claimant lo ihe 




Ail you have to do is go to any 
Best Western a nd ask for a £t*r Nighl 
Rond Kii. Then whenever you travel, 
moke your reservations at Best 
Westerns, using their St*r sys- 
tem When you have proof of 
ihese twelve 5 t+t Night slays, 
send in Ihe ktt and Best Weslem 
will haw a $50 bond issued 
lo you or someone you love 



Look for the display at any Best 
Western. Pick up your Sffrr Night 
Bond Kit and get started now on 
your $50 U.5. Savings Bond 




Each Best Western is independently Owned & Operated 




“Make jTiiitf higher!** F r W . HW/twrtA 
ordered architect Cass Gilbert Mis 
building raw 792 feet. 



throne lo follow quickly. One suspects 
that American developers will be unable 
In restrain ihemselves. 

And perhaps instead of jumping the 
height another 10 ■* lories nr s £>. an Ameri- 
can builder will erect a monument so 
incredible lhat its supremacy will remain 
unchallenged into the foreseeable future. 

Roth describes his drawings for a 50Cb 
story tower an “what architects and engi- 
neers do when they’ve got nothing else to 
do and they sti around talking." 

His colleague Robert Sobel has noted 
lhai plans fur the 5lK)-sinry tower were 
created in a spirit of "experimentation 
Lind adventure/’ It was Sohel and Nat 
Kraht, professor of civil engineering and 
architecture al Rice University, who con- 
ceived the idea that a mile-high tower was 
feasible tl Kahn's bundled lubes were 
built not in a square configuration! but in 
ihc far stronger shape of the Eriangk. 

The structure would consist of 16 
tubes, each a 200-foot equilateral triangle, 
bundled into a larger i dangle 800 feci to a 
side. A large "footprint” encompassing 
1 6 city blocks would be needed to offset 
the lateral loads. 

Ill us far, the 500-siary skyscraper is 
merely an inquiry into possibilities. Yet, 
its skyrocketing configuration points in 
the direct ion of the future of the American 
skyscraper. m 
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PICTURE 

YOURSELF 

with a little less u 
a lot less, or none at 



All over tiie country, there's 
a group of men— actually mil- 
lions of them— who have a secret 
they don't share with anyone. Not 
even with each other. 

Their secret? That nobody 
knows they’re using Grecian* 1 
Fbrmula 16® to gradually take 
away as much gray— or as little as 
they want to lose, without any- 
body knowing. That’s their secret. 

They do it with a clear liquid 
as easy to use as a hair tonic. 

Here on this page you can see the 
undoctored photographs of the 
hair taken day-by-day as one of 
these Grecian users gradually 
took care of that older look. 

Note in the photos around 
the page how the change each 
day seems like no change at all. 
But compare #1 (when he began) 
with #18. The nearly invisible day- 
to-day changes have eliminated 
the gray and created a younger 
looking man. 



You can do it too. Not neces- 
sarily the way this Grecian user did. 
You may have more or less gray 
to start with. And you may want to 
end up with more— or less. You’re 
in control. A lot of Grecian users 
leave a little gray on the sides. 

The important thing is that 
you look perfectly natural all the 
time. The return of your own nat- 
ural looking color each day over 
a period of weeks is so impercepti- 
ble, not even your friends can tell 
you're using Grecian. Unless, of 
course, you tell them yourself. 

You 11 be glad to know you 
wont have trouble finding Grecian. 
It’s available wherever mens toilet- 
ries are sold. That’s because mil- 
lions of men quietly demand it 

Free trial offer. For a trial 
package send S1.00 for postage & 
handling to Grecian, Suite 0I55Q, 
Del Rio, TX 78847-0155. Specify 
liquid or cream. Limit one per 
family. Offer ends 9/30/86. 



GRECIAN* FORMULA 16 ' 



For more than 200 years, Americans 
have dreamed of owning their own 
homes . That dream is alive and well. 




BY WALTER UPDEGRAVE 



D epending on your point of view, Roy Mason, the 47-year- 
old architect and avowed futurist in Washington, D C., 
might qualify as a high-iech visionary on (he vanguard of 
modern architecture ora half-baked crackpot on its lunatic 
fringe. Take, for example, his idea for a transcontinental 
apartment building. As Mason envisions it* this 8-story 
structure will stretch like a ribbon across the country* 
linking the East ynd West coasts with a major highway that runs along the roof. 
He’s also hatched a design for a maternity hospital shaped like an egg with 
delivery rooms that resemble wombs. 

But Mason's true mission js to build the house ol tomorrow today. To do 
this, he doesn't use wood or brick or aluminum siding. So, Mason builds with 
balloons and foam. 

''Today's building methods Eag far behind our technology/' says Mason. "It 
doesn't make sense to build a wood frame just so you can hang insulation on it 
when you can build with the insulation itself/’ So Mason has invented a new 
building technology — “arehitronics/’ a combination of architecture and 
electronics . He inflates a huge hot-air racing balloon* ihen sprays she inside 
with polyurethane foam insulation. After the foam hardens. Mason peels off 
i he balloon to reveal his creation: a foam-dome house that looks like a cross 
between a mushroom and a marshmallow . The combination of the foam's 
rigidity, spherical shape and thickness— 6 to 8 inches- -gives the house all the 
structural strength it needs without a conventional wooden frame. 

Mason's showcase* the house that embodies his belief that architecture 
should reflect the latest technology, is Xanadu, a futuristic foam palace located 
near Walt Disney World in Florida. This high- tee h foam igloo con tarns a 
"house brain" that controls energy consumption, a "sensor ium 11 room with 
biofeedback sensors that detect your mood and select music to cheer you up or 
calm you down, and an earthbound version of R2D2, a "robutler” that does 
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Acconrfing fo Matan^ **It doesn't 
make sense w build a wood 
frame just to hang insulation 
on is when you can build with 
the insulation itself / 9 



household chores such as vacuuming and 
other cleaning. 

Bui Mason considers Xanadu a crude 
prototype. llumdtelv, he warns to build u 
house where I he brain has a Left Lind a 
right side. The left half will control 1ighu 
ing, security and energy management , 
while the righl side will entertain us.. He 
sees a day when the family will gather 
around the hl electronic hearth/ 1 a giant 
computer/ video screen, to do everything 
from planning vacations— the screen will 
Hash images of Africa, Ltirope or Antarc- 
tica on request — lo discussing with the 
house brain why Johnny got an F in 
advanced computer programming on his 
second-grade report card i the house brain 
says johnny's been playing too much 
Donkey Kong}. And on cold winter 
nights, l he family of the future, toasty and 
warm in its well -insulated foam dome, 
will cuddle up. much as our pioneer 
ancestors did, around the fire in ihe 
hearth — not a real fire, of course* bin a 
video image of a flickering flame. 

Of course, Mason isn't the only archi- 
tect who has a slightly, shall we say T 
idiosyncratic idea of what a house ought 
to look like. One architectural firm. Jer- 
sey DeriLa group of three architects from 
Princeton and cite from Ball Stale Univer- 
sity, hai« specialized in designs so radical 
and offbeat that Mason’* work looks al- 
most mainstream in comparison. Over 
the past decade. Jersey Devil has huitl a 
number u! bizarre docking houses, in- 
cluding ones shaped like a snail, a football 
and a helmet (not an NFL helmet , but the 
headgear for a knight's suit of armor r- 
Thc group's current project is called the 
Hoagie House because its long. low. loaf- 
like shape resembles ihe Philadelphia 
sandwich of the same name. 

Nor is Mason the ilrst person to believe 
that avanl-garde technology will shape 
both the way we live and what we live in. 
Back in 1 927 , arc hi Cei L -cj ig in ^ei -phi loso- 
pherR. Buckminster Fuller used technol- 
ogy then being experimented with in the 
fledgling aircraft industry to create one of 
his first futuristic designs, the Dvmaxion 
house. Built with high-strength alloys and 
tensile structural techniques., Dymaidon 
resembled an oversized spinning top and 
looked as it it belonged on the set of a 
grade- B sci-fi movie. Later. Fuller patent- 
ed the geodesic dome* employing a form 
of construction based on an icosahedron, 
a sphere consisting of 2(1 triangular sur- 
faces. 
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In a conventional house, insulation 
is hung on the frame within the outer 
and inner walls* Mason's foam 
serves as both wall and insulation . 



Du i mg the '60s. geodesic domes— 
inexpensive and easy to build- were bal- 
Ly hotted as the perfect ahernative lo ihe 
resource-guzzling American lifestyle. At 
the height of ihe fad, one group even 
planned to build an entire city of jeosahe- 
dial domes in southwestern Colorado. 

Still other visionaries have opted for 
more dow mto-eart h designs— unde r- 
ground nr earth-sheltered houses. Some 
proponents of this technique burrowed 
their houses into hillsides, using ihe earth 
as an insulator. Others, like architect 
John Bernard, buried the entire house 
underground, then cut skylights into she 
roof to lei in sunlight. A house sitting 
below the frost line stays eopl in summer 
and warm in winter. The disadvantage is 
shat the subterranean environment can 
make life a bit gloomy. 

But there is also the largur issue of the 
basic appeal these nonconformist designs 
hold for American home buyers. Co we 
really expect a generation of Americans 
weaned on ( Jipe Cods and raised in split- 
Levels to go for Mason’s Buck Rogers 
image of the future, or for a house that 

HI : M: I K-*: >> RO* MASCftl:PHQ30E1V HUMFHflFV '.UTTCA 
IUliSTEAT!OMS«StfHl MAWOFf&flCi 



looks like an Italian hero roll? And what 
of those tradition -bound homeowners 
who hunger for the ultimate American 
Last If, the house that architect Richard 
Meier has dubbed ihe SFRSSH-Zg, the 
single- J 'ami ly , ranc h-s I vie su bu r ban 

house with 2 -ear garage? Do we honestly 
believe ihal anyone who aspires to this 
version of ihe American Dream would 
ever settle for a house 6 feet below the 
surface or one that hwiks like a toadstool? 

I’haFs hard to say. The American 
house has undergone some radical mms- 
forma lions over the past few ycare aald 
American home buyers have resorted to 
zanicr ideas lhan Loam hubbies. We’ve 
squeezed into tiny houses crammed onto 
postage -stamp-sized Lots. We’ve shoe- 
homed ourselves into condominiums 
that, in anolher era. might be mistaken 
fur oversized closets. And we’ve financed 
these cracker boxes with an alphabet soup 
of mon gages— ARMs. VRMs, SAMs— 
that we don't really understand or trust. 

B ut even though the 

American house has changed 
m recent decades, our fervenl 
desire lo own it hadn't flagged 
ai all. Whatever the a her na- 
tives- -a rambling suburban ranch, a 
hand- hewn Log cabin* a cramped high- 
rise condo — and whatever the cost, 
Americans always find ways to own their 
own homes. The dream of hometwvtier- 
ship runs so deep in this country that ii is 
virtually considered a birthright. 

"It's the glue that holds our system 
together/' says Cieorge Slemlieh, director 
of the Rutgers University Center fur Ur- 
ban Policy Research, "Our society is. 
baaed on the implicit promise thai if you 
work hard and save your money, you will 
be able m enjoy the most important 
material symbol of the good life— owning 
vour own home M 

But although this overriding desire for 
homeownershtp can be traced at least a* 
far back as ihe I7ih-cenmry Puritans, 
who equaled a society of homeowners 
with art egalitarian and democratic com- 
munity, it wasn't unit I ihe post- World 
War II building boom that the United 
States truly became a nation where home* 
owners outnumbered renters. And the 
man who, mure than am ill her person, 
made it a reality was William Levitt, the 
master builder who turned 55(10 acres of 
Long Island farmland into one of the 
largest housing developments in the 
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Geodesic dome: part of R, B uckm i nste r Fuller's legacy. Solar hous ing: draining energy from Mother Nature, 



world. In 1947, Levin began building his 
firss Levjttnwn T a comm unify shat within 
ihree years would house 60,000 people in 
17 n 44i new homes. 

Over the nexs decade. Levin was able 
lo build almost 48.000 new houses , turn- 
ing out one even 1 16 minuses at his peak of 
production in the early '50?. 

The houses Thai Levitt built were hard- 
ly palaces* though, and the monotonous 
row alter row of them led critics to label 
them “tieky- tacky/ 1 Hut they were af- 
fordable. His Levi e [owner model, a boxy 
3- bedroom house of 1000 square feel* sold 
for 59990 in 1952. If you had an income of 
roughly $3000 and could scrape together 
a StiOO down pay mem i veterans and de- 
fense workers could buy fur nothing 
down), this mode si castle was yours for a 
mortgage payment of 560 a month. The 
more luxurious Couni ry Clubber — 1600 
square feet a three bedrooms, two baihs 
and a fireplace — went for $16,990. 

With l^eviii and oihers like him churn- 



ing out houses at such a hectic rale and 
bargain price?, the U piled Stales quickly 
became a nation of owners. By 1950, 
more than >U pereem of American lam- 
ilki owned their homes. 

As the migration lo the suburbs began 
in the '60s, Americans began demanding 
more luxurious homes. The American 
Dream shifted from the desire to simply 
own a house lo a burning need in have a 
particular house— usually a rambling 3-„ 
4-, even 5-bedroom and 24-haih split- 
level, or a roomy Cape Cud with an extra 
bedroom or two carved out of the attic, or 
that surest symbol of success, the 

SFRSSH-2g. 

Ideally, this suburban palazzo would 
be nesllcd comfortably beneath a shady 
tree on u grassy lawn of at leasl a quarter 
acre, preferably a half, and would have a 

gas-gulling Ford Country 1 Squire staiion 

parkud in the drivuway. 

En the 70s, ihe American house under- 
went a person aliiy change— from sheher. 



a place thai harbored our lives, hopes and 
dreams, m something less nostalgic: an 
invesimeni. With inflation raging, mort- 
gage money below 10 percenj and Unde 
Sam’s generous ta ft deductions, housing 
was i he No. I inflation hedge. Those 
who'd boughi Levitt-type houses in the 
'50s unloaded ihcm at a profit and traded 
up to a grander homestead. 

UT THESE HALCYON 
days came lo an abrupt end in 
October 1979, The Federal 
Reserve lisiard decided its top 
priority was controlling infla- 
Eton and suddenly the American bouse, 
especially the sprawling suburban castle, 
found itself under siege. Mortgage iruer- 
esi rates jumped to 3 1 percent in 1979. 13 
percent in I9S0, 15 percent in 1981 and 18 
pcrcenl in 1982. This made houses prt3- 
hibi lively expensive. The Harvard Ml T 
Joint Outer For Urban Studies cstimaics 
that between 1 979 and 1 983 some 800,000 
young households were shui out of she 
housing marker 

As a result of this affordability crunch, 
the proportion of homeowners vs. renters 
in The LLS. actually declined for ibe first 
time since I foe Depression. What's more* 
it has continued lo decline every year 
since, meaning ihat for many families the 
dream of homed wnership is si ill jusi a 
dream. But the economy also exerted a 
profound influence on the sfntclure of the 
house. The new house of the ’80s is a lot 
smaller than the house of the ’70s. Be- 
tween 1979 and 1982. according lo the 
Nalional Association of Home Builders, 
the median- sired new single-family house 
lost roughly 120 square feel of floor 
space— fewer bedrooms, no den or sepa- 
rate dining room. Mouses have since 
inched up in siftc, but they're still smaller 
lhan in the heyday of [he 70s. Land is 
scarcer, loo. While a quarter acre was 
Msndard equipment with the old 
Sf RS5ll-2g, builder? today squeeze new 
homes onto a tenth of an acre— sometimes 
less. With ihe advent df condos, there’s a 
gtxkj chance you wnn’l gel any lurf al all . 
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It looks more like a UFO than a home, bur Robert Bruno's house in Lubbock . Texas, 
is actually a mass of steel resting on four giant concrete pads. 
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A successful enterprise is the 
lengthened shadow of a man 
Ralph Waldo Emerson 



The Lengthened Shadow of A Man 

George B. DeArment did more than 
launch our company in 1886. He estab- 
lished basic principles that guided his 
enterprise in good times and bad. 

The belief that good management is 
never far from the factory floor. 

That people count more than 
machines. 

That bigger does not always mean 
better. 

That dedication to excellence is the 
surest way to surmount adversity and 
to prosper. 

Were blacksmith George to return 
today, he’d be proud of our modern 
plants and equipment. 

He’d be even prouder that his princi- 
ples still prevail here a century later. 

-William S. DeArment, President 
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But if downsizing helped lower ihe price of housing., it also 
created a marketing problem: Mow do builders h-II minmurc 
houses and cumJus lu u generation of Americans who yearn for 
the good old SFKSSH-2g? One way is to be forthright— explain 
that costs have risen, interest rales are higher and it’s lime to 
settle for a scaled -down version of the American Dream . But that 
approach goes against the instincts of every PR and advertising 
person from, Madison Avenue to Wilshirc Boulevard. So, 
instead, builders and developers turned loitcumbmulion ufcusl- 
l' lining tonsiniciion techniques, arc hi leu ura I sleight of hand 
and good old American marketing hype. 

Rule No. 1 : If you can’t give them big. convince them small is 
just as. good or better. Hip through the industry publics! ions and 
popular- shelter magazines and you’ll see features about small 
homes that /are big" und stories about "space- si retching” 
techniques thui "wring extra square fuomge th out of dose 
quarters, The suggestion is that the modern house, though 
smaller, is bigger. Well, not really bigger, but it’s supposed to 
ftvt bigger. 

One favorite claim is that cathedral, or vaulted h ceilings rising 
to heights uf 14 io 15 feet or higher compensate for the lack of 
floor area with cubic volume and make con age-sized houses 
“explode" with space. Sliding glass doors leading to patios or 
courtyards are supposed to "bring the nutdoon: in' 1 and ''visual- 
ly expand the size of the room The fact ihai many of today's 
houses nu longer have distinct living a Kims, dining rooms and 
kitchens is Entiled as a plus. Hallways^ Walls? "Wasied space," 1 
cry today’s builders. 

Increasingly, the developer's at in is to divert your alien lion 
from the actual house and focus it instead on an image, a theme 
conjured up by the builder’s marketing and advertising staff. 
The process si arts with ihe name of the project. Deer Run, 
Country Meadows, Heritage Ccmri — names like these have litile 
to do with i he houses or the site, hui are shameless attempts io 
wim buyers h \ ■ evoking a nostalgia for a cozy, rural pail. 

Bui it’s a tease. The houses themselves don't deliver on ibis 
promise io transport you back in time Look closely and you K re 
apl to find that the colonial clapboard siding is wdtrboard and 
the shutters pbsiiv, ihc from porch on your nen-Viciunan is lou 
small for ,i rocking chair and the inside of your Mediierranean- 
siylt house isn't much different from the Rlanlulion Mansions 
down the street. 

I TS NO I MERE UHNCIDEXCM IF THIS I’AKHRY 
reminds you of a movie sei. In fact, Rodney Friedman, an 
architect with Fisher- Fried man Associates, a firm that 
has built thousands of houses over ihc pasi 3(1 years. 
sometimes refers to his archilc-dural work as “seenvo- 
gruphy” and proudly admits he takes cues from file Hollywood 
studios. 

11 L was doing some work for 20th Century Fox in W2 and was 
taking a tour of the sludios when I came ism he realization ihat we 
do l he same thing,” recalls Friedman. “We're creeling an image 
lor a residential communily. You just have so know which 
buttons to push.” The buttons arc the shape of ihc roof, ihc 
tex lures- brick, shingle, clapboard — and the land seaping 
lush jungle bush, a lores! of trees, an English garden. 

"By tooling around with ihe materials," .says Friedman, "you 
cun gel a Tahiti Village nexi |o a Spanish Village next to a Tudor 
Village, if you warn.” Not quiie. When you gel is a I Inllywoud- 
scl version of a Tahiti. Spanish or Tudor village. 

Friedman designed a lownhouse project in Redwood City, 
California, ihal was huill around a cemenl lagoon. Fhc lown- 
hoLises were bttfil in a coiiicmpurary California siyle — sitfp- 
piiched roofs, dramatic angles, open balconies — and finished 
wiih cedar shingles. Sensing ihc possibilities, ihc arch tied 
added a clubhouse with a lantern on lop— and voital Lighthouse 
Gove, a bit of old New England. 

In ihe marketing brochure, the developer noted that as the 
shingles weathered to a silvery finish, Lighthouse Cove would 
take on the look of a New England fishing village. Via 1 England 



But ihcse numbers don’l begin Io describe how much people 
were — and si ill arc — willing in compromise to own a house. The 
Ban an Co-* which builds in fiic Silicon Valley of California, has 
sold condos measuring a claustrophobic 432 square feel. You'd 
have to link four of these together to equal the room in one Levitt 
Country' Qubber. 

Aud Kaufman and Broad, another California firm, is build 
mg— amL incredibly, selling — a subdivision called Home plus 
where (he houses. come in two sizes: small, 924 square feet, and 
smaller. S40 square feet These arcn’l condominium a part- 
men is. They're single- family del ached homes on l heir own III lie 
uriy hi fie i plots of ground. The Home plus houses .actually 
they* re mobile homes dressed up io look like site- built bouses j 
come wiih u lot ihai is all of 2400 square feet. 



Whether it*s a baronial estate or a kigh-nse apartment ^ a 
man's home is stilt his castle. 
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Say goodbye to painting for a long, long time with 




Thick and rich in pigments. Weather All 
brushes on smoothly and covers most 
surfaces in just one coat. Choose 
Weather All in flat, satin or gloss 
finish, in a wide range of colors. 
Get beauty and protection 
that just won’t quit. 



Tru-Test Weather A 1 1 " Acryl tc Latov 
House Paint has proved its endurance 
at Tru -Test's exposure-test labs in 
Northern Illinois. Season after season, 
year after year, this unique acrylic formula 
stands up to wind-driven sleet and snow, 
seeping moisture and scorching sun. And 
keeps its fresh -painted beauty through it all 
Special preservatives fight mildew, fading 
and discoloration. The tough latex bond 
adheres without cracking as surfaces 
shrink and swell. The paint breathes 
to resist blistering and peeling. 



Good H<?u keeping 
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The Best W&y Tb KeepThis Flame Burning 



A few short years ago, this 
flame was in jeopardy of being 
extinguished forever, 

.And with it, our most treas- 
ured symbol of freedom. 

But today thanks to the 
tireless efforts of millions, this 
flame will once again bum for 
ail the world to see. 

Proclaiming proudly thatthe 
American dream is not only 
alive, but flourishing. 



A Rededication Of 
Ourselves To The Pride For 
Which She Stands. 



Cooper fools, our brands are 
still American -made. 



As all of America joins in the 
rededication of the Statue of 
Liberty 1 , we too rededicate 
ourselves to the pride we feel 
in our country’. 

For even though many 
companies have chosen to make 
their products overseas, at 



Made In America Still 
Means Made ByThe Best, 



We continue to put Pmudh 
Made in the US. A. on our 
brands because we believe 
America still represents the 
highest standard of quality thi 
world over. 



u 1 , j jjfny LiL-t- ii i u h * as re 







IsWithThisOne. 



It's a belief we think is worth 
debrat] ng. 

Cooperfools was built 
on the American dream. 

In 1848, a young immigrant 
amed Joseph Wiss began 
inking shears and scissors in 
few Jersey, confident he could 
uck tlie established cutlery 
rasters of Europe, 



In 1869, E.T. Lufkin built a 
booming business in Cleveland 
with the invention of his better 
measuring rules. 

And in Providence in 1864. 
William T. Nicholson began 
bringing new quality standards 
to the manufacture of files 
and rasps. 

The men who built these 
CooperTools brands did not 
try to turn out the cheapest 



products, but rather the best 
And afteral I these years, that’s 
one tiling were not about ^ 

to change, ™ 
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The suburban home of today may look different from iff predecessors, but owning one u slill pari of the American Dream , 



fishing milage? Even if they Riled the cement lagoo n wiih a fleet of 
fishing boats, stocked ii with cod and halibut and imported a 
crew of old salts from Gloucester 10 Lira w I n every day. 
Lighthouse Cove would slill look like a Northern California 
housing subdivision. Bui Friedman contends he r s not trying to 
duplicate a fishing village. He just warns to hint at ii enough to 
stir people 1 * memories of one. much a* a movie-set builder re- 
creates only the most obvious symbols of the Old West, 

There's one signillcanl difference T however. On a movie 
screen the fake ry isn’t noliceabk. But a house is lived in day after 
day. Will i he bu lions Fried man pushed to conjure images of 
New England work years later? Likewise * listening to a sales- 
man^ pitch about vaulted ceilings and other architectural iricks 
that supposedly make small rooms 
"explode" with space is quite dif- 
ferent from coming home so your 
5*XFsquare-feoi condo or 900- 
square- fool house each day and 
staring aul l he glass sliding doors 
to l he patio to convince yourself it 
reallv is hke an e^tra room out 
there. 

Quite simply, the spiel in [he 
marketing brochure has become 
more important than roof trusses, 
walls and foundations. The bro- 
chure for one major development 
in a New York suburb sets a scene 
that is carefully crafted nn heavy-stock p aper and is illustrated 
with tasteful artists' renderings, It describes the houses as “rural 
estates where traditional designs blend subtly with contempo- 
rary i rends. Where months of planning have gone into the curve 
of a window/ 8 

Bui the houses differ sharply from this image. Thu 5445,000 
Colonial model ha* a hriek facade facing the street * hm l he sides 
arc covered with the same vinyl siding you'd get on an 580,000 
house. And if you walk through and inspect ihe impressive row 
of French doors leading oul to the pal jo, you'll find they're nos 



French doors at all. Instead of individual panes separated by 
wooden muntins, these doors have a plastic grid fastened over 4 
single sheet of glass to give the effect of small pines framed in 
wood. Is this the subtle blend of trad i tumid and contemporary 
design ? Did it lake “months, of planning 1 ' to screw lhai plastic 
grid to the door? Clearly, ihe image is the reality the builder 
pushes, not the house- The American house has been iran.s- 
formed once again in the '80s- The house as now a markeimg 
pilch. 

AH right > but has ihis La test metamorphosis affected the 
qualily of construction? Do builders lavish as muuh care and 
mien r bn on the construction of houses as they do on the 
ad vending and marketing materials that go along with it? Or is 

the often -heard saying true, 
“They don't build them like they 
used to + '? 

The official industry view is yc*. T 
we don’t build them like we used 
to, thank God, According to the 
NAHtL new houses are vastly *□■ 
perior to those buili 20 or JO years 
ago. And in many respects this is 
true. While houses of the "SOs 
aren’t generally as big as I hose of 
the 70s, they are larger than most 
of those built an iho *50s and '60s. 

A house today usually comes 
equipped with a better heating and 
cooling system and superior wiring, fire at strides have also been 
made in energy dlkitmcy. "Today’s new home* use as much a* 
50 pereent less energy than homes buih 10 years ago,’ 1 estimate* 
Donald Luebs. director of the NAHB Research Foundation. 
"They have belter doors and a lighter envelope/ 1 A new house 
also come* stuffed with what builders call amenities, such as 
whirlpool tubs in colors that sound like ice cream flavors 
French vanilla, Swiss chocolate, raspberry puree . 

Bui change* behind the walls and floors have had a question- 
able elTccl on housing quality. Copper es losing ground to 




A fceutif of another era , Coil ifren; about $2590. 
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When you do it yourself, do it right. Choose SAKRETE® packaged 
cement mixes. SAKRETE gives you the quality you demand because we 
still make it to the same high standards we established back in 1936, when 
we created the first packaged cement mixes. 

SA KR ET E makes it easy. Just pour, add water, mix 
and finish . When you buy your SA KRETE, ask for your 
free SAKRETE Project Booklet — you can tackle almost 
, any project with confidence. 

SAKRETE will last. We have a 50 year reputation to 
prove it. Along with millions of satisfied customers. More 
than a billion bags in 50 years proves 
it. So the choice is yours. Build your 
next project with SAKRETE. Or 
end up wishing you had . 



SAKRETE 

Concrete and Mortar Mixes 




TV ?ur* ) ''U isifi w ilk- SAKRETE PVn?cU RutiJiiteL — Jl'a !r*e 61 y-uur SAXftETt denier, LJt- 50f l-ir handling la, SAKHETii EJent F’SftV Bus. LJTflh L inti . CHS 4521 ? 
SAKklll'E u a trademark of SAKRETE. INC. JW 



plastic, Polyvinylchloride, or PYC, is 
already widely used in drainage systems , 
despite i he claim of critics that it emits 
dangerous, inxins when burned. And 
some builders are stringing new houses 
with polybuiykne a flexible, expandable 
plastic Tubing, to carry baihing and drink- 
ing water. Plywood, once the standard 
sheaihing for floors. walls and roofs, is 
being replaced by such materials as wafer- 
board, particleboard and polystyrene 
foam panels. 

Some builders a a' doing away with 
wood sheathing in the walls altogether 
and turning instead to foil-faced laminat- 
ed paper — essentially* cardboard. 

Builders will tell you they’ve turned to 
ihese new products because they work 
just as well or belter than i radii ion a I ones, 
‘"But that's baloney/' says Ranald Fas- 
saro, a director of l he American Society of 
Home Inspectors. “No matter what they 
say, they’re going lo them because they're 
cheaper. 1 ' Still, performance, not price, is 
she real issue. Will laminated paper hold 
up as well as plywood against the stresses 
of weather and everyday living? Can we 
be absolutely sure poly butylene will last 
she 40 years we get out of copper and that 
it won't leach into our drinking water? No 
one has the answers to these questions 
because none of this stuff has been around 
long enough to prove itself. 

G IVEN THIS TREND To- 
ward PVC, poly butylene and 
polystyrene foam panels* 
could Roy Mason's vision of 
a polyurethane foam dome 
be a likely successor to today's houses 
after all? 

Architect Robert A. AT Stern doubts h 
L_ People arc always having fantasies shat 
we're evolving a new aesthetic of architec- 
ture based on new technology Bui it's not 
true/' A house is more than just a struc- 
ture; it is an almost mystical blond of 
memories and emotions that are tied to 
physical symbols — awhile picket fence. a 
from porch — that rests! change. 

Rodney Friedman, the architect qua 
movie-set builder, gives a tittle test at 
speaking engagements He rallies ofll a list 
of items, including 1 house, and asks the 
audience to draw each one in iust a few 
seconds . b4 Ni nety - n ine-point -ni nc per - 
cent of people draw the identical house,"' 
iays Friedman. “It has a peaked roof* a 
chimney, sometimes with smoke curling 
up from it, and a tree on each side/' He's 
never had anyone draw a high-rise and 
circk a window, and, since Friedman 
hasn'i given his lest to Mason, he’s never 
had anyone draw a fungus. 

What all this suggests to Stern is lhat 
"‘the American dream house of ihe fmure 
will be the American dream house of the 
past wiih better plumbing." In other 
words, we may have more advanced elec- 
tronics within our houses, but when it 
comes to the s hapi\ don’t expect any /any 



departures. So Alason may be correct in 
predicting ,L Star Trek” technology inside 
ihe house* but lire look outside will he 
strictly "Leave Ii To Beaver. 1 ’ 

A house that, paradoxical as ti may 
seem* is both a throwback to the past and 
a glance toward the future is the New 
American Home 1986, which Stern de- 
signed fur the National Council of the 
Housing Industry and Builder and Hon it 1 
magazines. Stern s New American Home 
is simple ycl grand, un pretentious yet 
imposing. It combines Regency-style do 
i-atls — entry columns low-pitched roof, 
large windows— with ihe straight for- 
wardness of a farmhouse. 

But what's musi sinking is how it 
differs from the cuukie-cuiier houses of 
today. At 2200 square feet, it isn't huge, 
bin IS much larger than today's norm. 
The exterior isn'l vinyl nr fake Colonial 
clapboard, but brick— 90,000 bricks in 
aLL And ii is filled with those “wasted 
spaces’ 1 thai have been jettisoned from 
today’s “efficient** homes- — a formal din- 
ing room, a den, a htgh-ceilingeti 
screened- in porch- ‘These so-called wast- 
ed spaces are the essence of arehiiecture 
and life, 1 ' Stern contends. “We realize 



nuw after a generation of sleeping in the 
kitchen with our feel in the living room 
lhat thafs not a good way to live. People 
want a house where you can close some 
doors and get some privacy/' The only 
problem with this house of yesterday and 
tomorrow is lhai it sells ai today's price: 
5269,000 — aboui ihree times the average 
cost of a new home. 

How can builders deliver such a house 
ai a price the American home buyer can 
alTurd ? The answer may bring the Ameri- 
can house to its final transformation. 

T HE AMERICAN HOUSE 
of the future won"! be 
sprayed into a balloon and it 
won’t be constructed on site 
by carpenters banging to- 
gether studs and beams, [t will be pro- 
duced inside a factory. Of course, many 
houses are now built that way, but there 
may be one major change. This house will 
look like a traditional American house, 
but, munh Like ihu car that will be parked 
in the driveway, is will be buih by a 
Japanese company using Japanese tech- 
nology and good old Japanese design. 
You sec. while the L\S. housing industry 









There* s no mistaking that architect Robert 
Stem** New American Home 1986 differs from 
the eookie-eutier houses of today . It's filled 
with what a lot of other designers consider 
“wasted spate” such as a den and a dining 
room. Stem feels the so-called wasted spates 
arc the “essence of architecture and life.” 
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Let’s give Liberty a helping hand. 




BUCKS 

DECKER, 

POWER TOOLS 
& ACCESSORIES 



A monumental job has begun. The restoration of 
Liberty. Our symbol of freedom. And Black &. Decker 
is there donating the tools needed to do the job with 
the quality and precision thas extraordinary restoration 
demands 

We re contributing more than the tools, too. We're 
providing Black &l Decker engineering assistance when 
and where it's called for We Ye offering Black & Decker ^T-hour 
repair or replacement service whenever it's necessary. We Ye giving 
this great lady the kind of support you'd expect from the world's 
leading maker of power iools and accessories. 



Liberty, our labor of love. 



Castle Keep 



has hecii spending iEs energy linking 
infiovaiivc ways to niarkci houses, the 
Japanese have hten developing ihe leeh- 
rinkigy and design ski3ls io produce high- 
quality housing with assembly- line kdi- 
niques. Sekisui Chemical fio Lid j 
leading maker of fartGfy-bllil'l homes in 
Japan* can lurn oui a house every 44 
m muies ai iis highly automated factory 
near Tokyo where robots weld together 
slcel frames. And, unlike most American 
manufactured houses, these don’t look 
like ihcy’ve been ground out like nh usage 
links. 'They Ipok like site -bu ill houses,” 
says Charles Graham, a researcher ai 
Texas A&M University's architecture 
school who has jusi completed it 2 -year 
study of Japanese home manufacturers, 
"The Japanese have better quality control 
in i heir plants, the houses are designed 
better and they're more sturdy than 
American factory-built homes ’ 

The Japanese also have spent mil lions 
to develop better building mast rials. 
AVisawa makes nomeshmg called IWLC, 
which could replace the conventional 
wood'framc wail. PALC- prccasmble 
autoclaved lightweight concrete is a 
mixture of silica and limestone poured 
into molds and baked to a ceramic- like 
finish It weighs a fourth as much as 
concrete and is soundproof, fire-resistant 
and capable of withstanding earthquakes. 

Sekisui is also working on a new build- 
ing material called Synsdite, a composi- 
tion of cement and wood chips that could 
also one day replace the conventional 
st ud-and-shea t h ing wall , 

G iven Japanese hums* 

superior technology and abil- 
ity to adapt products to the 
U S. consumer, Graham pre- 
dicts home buyer* here will 
snap up Japanese-made houses much the 
same as they're buying Toyoias, Nissan* 
and Hondas oil showroom flours across 
the country. And, in fact, the Japanese 
invasion is already under way. Some 
Japanese home builders, such as Daiwa 
House, are already building in the United 
States, although they’re building on site, 
not in a laciory. And Nissan Carp.* the 
automobile manufacIUrcr, has reportedly 
tried to buy 20,000 acres of land in 
Colorado to sei up a manufactured -hous- 
ing plant. 

Graham believes the Japanese can grab 
25 percent of the U.S. manufactu red- 
housing market within five years and 
dominate it by the end of this century 
So T sometime around the turn of the 
2 1st century, after you've settled into 
your new Colonial or split- level nr that u|J 
American standby, the SFRSSH-2g f take 
a peck behind a shmier, underneath a 
gable or ai the back of the garage door. 
Don’t be surprised if you find a discreet 
1 tit k tag W'i i h the rising sun at t he top and * 
at the bottom, i he words “Made In Ja- 
pan, 11 m 
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A t 5 a.m., the digital radio afarm jars 
Michele Marquis out of bad. As she 
showers, her preprogrammed coffee- 
maker Is already gurgling. While the 
microwave oven prepares blueberry 
pancakes, her electronic message cen- 
ter announces the day's agenda. 

As a General Electric marketing man- 
ager, Marquis was instrumental in de- 
signing the many SpaceSaver appli- 
ances mounted under her kitchen 
cabinets. 1 1 don't have any spare time. 
With product design, I look to the con- 
sumer. and I use myself as an exam- 
ple — what i think I need. Then I go out 
and find the technology that applies. 1 ' 

Are these computer-programmed de- 
signs going to revolutionize fife for the 
American housewife? Will women, 
freed" more and more from housework 
by sophisticated appliances, abandon 
their homes to become enslaved to the 
time clock? I don't think so. There al- 
ways will be some degree of rebellion 
against the complete mechanization of 
our lives. In my vision of (he future, 
family life will retain human values and 
flourish by offering more choices to ell of 
its members. 

The mechanized home 

Appliance manufacturers have created 
an incredible array of gadgets for the 
home. Gadgets that can be prepro- 
grammed to start when you want them 
to and can diagnose their circuitry to fell 
you how to fix operating problems; mi- 
crowave ovens that can sense the 
"doneness" of food and decide when to 
Slop cooking: and centralized home 
computers that you can instruct by 
phone to turn lights on and off, operate 




appliances or lurn on th e air conditioner. 

A very i mere sling thing about so- j 
called time-saving devices that manu- 
facturers have Over the years intro- 
duced into the home is that many 
actually increased the number of hours 
American women spent cleaning 
house Take, for instance, a chore such 
as cleaning carpets it used to be done, 
maybe, two or three limes a year when 
the man of she house would hang the 
carpet outside and the woman and per- 
haps the children would beat out Ihe 
dirt. Now look at ihe modem vacuum 
cteaner, an appliance that eliminated 
the participation of helpers and at the 
same time increased the frequency of 
the chore 100-fold, 

Another aspect of new appliances is 
the greatly increased standards of 
cleanliness they impose. Somehow 
women bought ihe idea, reinforced by 
appliance and detergent manufactur- 
ers, that having a washing machine 
meant they had to wash more clothes 
more often and had to change and wash 
bedsheets more often. 

So, the amount of cleaning done by \ 
American women in the mid- '60s (four 
hours a day) was the same or more than 
lhat done by their mothers or grand- 
mothers. 

Changing attitudes 

In my book The Feminine Mystique 
(W.W Noion & Co, lnc„ 1963), there is 
a chapter called Housewifery Expands 
To Fill The Time Available,’' it wasn't the 
introduction of home appliances that 
spurred women to spend less time on 
housework. It was when women began 
fo take themselves more seriously , with 
Ihe women's movement of the 1970s, 
that they began to make housework 
take less time. Whether it was going into 
the working world or volunteering in the 
community or having other goals, wom- 
en had better things to do. 

I don’t think women can be persuaded 
anymore lhat they're better mothers 
because they wash out diapers by hand 
rather than use a diaper service or 
disposable diapers. They are no longer 
passive to the sellers' message that 1 
they should make things cleaner than 



Ar the number of 2 -income families 
grams, robots and other technological 
advances will be used at home le ter 
doum on the time spent on housework. 
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If you live in America, 
you probably own a Moen faucet. 




Our faucets are in millions of homes across America, Why so many? 
Because for nearly fifty years, we’ve made the faucets that plumbers 
and builders choose to install in customers 1 homes and in their own. 

Our faucets are designed to work best. Ever since AI Moen invented 
the single- handle faucet and changed faucet technology forever, we’ve 
kept on finding ways to improve our product. Like the development of 
the Moen cartridge, an innovation that made washer and “washer less” 
designs obsolete. 

1967 is Moen’s fiftieth anniversary. So this July is a fine time for us 
to start celebrating, along with the rest of the country. To the millions 
of you who have us in your homes, thank you. At Moen, we think it’s 
great to live in America, 

Rjr a brochure showing our complete line of faucets, call 

1-800-258-8787, ext, 215, (1-600-821-9400, in Ohio) 
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Kitchens were originally meant as a place for servants tv work, Totiay 1 thedmginess of an eariarera has given way to a modem 
look. In addition to a bevy of modem appliances p there '* often room for the whole family to take part in coofcittjf. Marty designers 
are starting to include activity and dining areas in rfefir kitchens, giving access to all members of the family. 



Ihey need to be. A recent survey con- 
ducted by Good Housekeeping showed 
thal 68 percent of the women surveyed 
had lowered their cleanliness standards 
a great deal. 1 ' That, in my mind, rs a 
step in the right direction. 

Indusiry experts can read the statis- 
tics as well as anybody — siati sties thal 
show women and men won’t buy prod- 
ucts su(>h as scouring powders, Moor 
wax and others that require too much 
time and labor. Instead they'll 1 install no- 
wax floors, buy automatic toilet-bowl 
cleaners, paper plates and napkins, and 
use 25- watt lightbulbs lo hide the dirt. 
Economics dictates that manufacturers 
start paying attention to this. 

There is no technological reason that 
industry has yet to develop more auto- 
malic cleaning devices that save lime, 
such as automatic vacuum systems that 
eliminate the accumulation of dirt A few 
years ago, a modular home designed by 
the Illinois Inslitute of Technology won a 
design competition in Japan, Among its 
major features was a robot that served 
food and cleaned. I think people will 
embrace new technology thal reduces 
household drudgery. And the increasing 
clout of the 2-mcome fami ly will demand 
that manufacturers meet that need. 

Women at work 

About 61 percenl ol married women 
with children have full-lime jobs. That 
separates ihe lilestyles of most Ameri- 
can households from that of Michele 
Marquis, who, as a single woman living 
alone, uses her own life as an example 
of whai consumers need. 

The vast majority of American women 
wilt,. I think, continue to choose to have 
children. But many have postponed 
child-bearing info their 3ds and even 
40s because their fobs are structured for 
men who have wives Eo take care ol the 
details of Me. In some countries, such 
as Sweden, society recognizes thal the 
women needed in Ihe work force are the 



same ones who give birth to children, 
and matennity/patermfy leave and child- 
care assistance are provided. An Ameri- 
can woman who wants lo give birth 
faces loss ot pay, job security and se- 
niority. Prospective fathers, now more 
desirous to share in chi Id -rearing lhan 
ever before. are also locked into |obs 
lhat don't provide parental leave or on- 
stle child-care facilities. 

So r many women are caught In the 
"superwoman" bind Of competing in 
jobs for economic masons and for op- 
portunity. while keeping their home fives 
in order in houses si ill designed for men 
and women of the past. 

Even with Ihe harassing, ulcer- pro- 
ducing conflicts women are facing at the 
workplace, f don't Ihink they will ever 
return lo the home as lull-time house 
slaves. Every piece of research I've 
road indicates that women will continue 
to work, even if they can afford noi to, 
because their work in society defines 
and gives meaning to their lives. In one 
poll, women were asked whether, if 
someone were lo leave them $1 million, 
1 hey would continue to work. The major- 
ity, even those with unglamorous fac- 
tory jobs, indicated that Ihey would. 

Filling new needs 

Until robots and olher technology are 
available to take over difficult household 
labor H people are turning to other ways 
of saving time, 

Service industries are sprouting up lo 
meet modern needs and to compete for 
the disposable income of 2-mcome fam- 
ilies II you're willing to pay, these ser^ 
vices will clean your apartment or 
house, mow your lawn, cater your party 
and care for your children. A Commerce 
Department official counted 11 house- 
keeping franchises in 1904. Their sales 
jumped to about $42 mi Ikon thal year 
Irom $28.9 million in 1983- 

Mary Uber-Smith and Bill Smith are a 
young Oakland, California, couple who 



both work 40 hours a week, Mary as a 
computer software lester and Bill as a 
night chef. Like many modern couples, 
they spFit housework, gardening and 
bookkeeping between them. Most 
nighis Mary prepares herself e salad or 
other light meal, gets take-out food or 
eats ai a restaurant. On the few nights 
when they are able lo eat together, they 
eat out or Bill cooks. 

Women and men are spending more 
lime in restaurants. In fact, according to 
industry statistics, only 30 percent of all 
moals are home-cooked for the entire 
family. The rest are meals prepared 
individually, frozen dinners, take-out 
food or meals ealen in reslay ranis. 
Americans spend more lhan one-third 
of their food budgets ealing out, and the 
number of fast-food outlets alone has 
more than tripled since 1960. 

Redesigning the home 

In my book The Second Stage {Summit 
Books, 19&1), r point to ihe hqme^-the 
actual physical structures we live in — as 
playing a cenirel ro-le in keeping men 
and women from Iranscending old sex 
roles that often lock us in. 

It is interesting to look at the evolution 
of the kilchen as an example. Kitchens 
were inilially designed tor servants, and 
ihey were usually miserable places to 
work, When Ihe housewife look over as 
the server, Ihe kitchen became a mock 
business designed around her. Now, 
wilh the family sharing the cooking and 
cleanup, ihe kilchen rs becoming more 
of an activity center. 

"The kitchen is actually becoming 
more like a living room. Even though we 
dorTt spend as much time cooking in the 
kitchen, il always seems that we end up 
there, says Virginia-based kitchen de- 
signer Jean Mattingly, explaining her 
increasing inclusion of activitydining ar- 
eas in her kitchens. Some of her remod- 
eling schemes actually include dupli- 
cate appliances, such as I wo stovetops 
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If you can’t decide bet ween cordedor cordless, 

this ad won’t help you a bit. 




They're both state-of-the-art. They’re both com 
patible with any phone system. They both come 
equipped with al I the features you could ever want. 

The CP-460S cordless has selectable 
security coding that prevents 
interference, 9 number memory^^j ^ 

and two-way paging. - ’^5^ 



you won't have to. 

We’ll be glad to sell you both. 
To find the dealer nearest you 
^ call 1-800-COBRA 22. j* 
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S ure, Cobra knows there's an awful lot to consider 
about telephones these days. 

Cordless vs. corded. Computer memories. 
Programmable security codes. Speakerphones. 
Etcetera. Etcetera, 

Well, we'll be the first to admit it. 

Choosing between the Cobra CP-460S cordless and 
the Cobra ST-660 corded telephone won’t be easy. 



The Cobra ST-660 corded phone has dialed number 
display, 58 number memory and a call-timer. 

They both feature a hands-free speakerphone. 

And they both boast one final distinction. 

They share the Cobra name. 

Whichever you’re considering, it really comes 
down to this: Cobra, or something less. It'syourcall. 

But if you're still having trouble deciding, maybe 




A computer twitches aver the “House of the Future” near Phoenix, Arizona. Sensors 
keep an eye on all doors and tyindows and are connected via computer to focal police 
and fire stations. The computer also regulates climate control * the solar collectors 
and energy consumption . The house itself centers on an atrium that is circled by the 
other rooms . It contains no hallways or other forms of "wasted space* 



Or two dishwashers, in response to what 
she sees as a trend toward using the 
kitchen less for daily meals and more to 
prepare meals jointly with guests or for 
weekend entertaining. 

'■We're still living in houses that are 
essentially Victorian ; 1 asserts industrial 
designer Robert Graeff, who heads Vir- 
ginia Tech s Center lor Product and 
Environmental Design. "We are recon- 
sidering the entire layout of the house 
plan, from the appliances outward, and 
it is interesting to see how much of It is 
guile unsatisfactory 11 for modern family 
needs. He has formulated an industrial 
design problem he calls the Family- 
Serve Kitchen, as opposed eg today's 
Housewife-Serve Kiichen, thaf provides 
access for all family members. 

One design proposed by his students 
is an insulated version of the walk-in 
pantry. Cooled with outside air with the 
help of a simple thermostat device, rt 
would be capable of preserving fruits, 
vegetables and most other perishables 
that are often hidden ar>d dried out in 
modern energy-consuming refrigera- 
tors. Smaller cooler and freezer com- 
partments could be built in for those few 
items that need colder temperatures. 

Other components of Ihe kitchen in- 
clude cabinets that lower so that even 
children can reach their contents, a 
dishwasher that eliminates the need to 
load and unload racks, a table that can 
adjust lo differeni heights and ventilator 
lids that lower to completely cover the 
stove top to eliminate odors and residue. 

Graeff's cenler is seeking backing 
from industry lo develop some of its 
other concepts for bedrooms, bath- 



rooms and water-saving sanitary fix- 
tures. "We look at how the entire house 
is integrated into its environment. We 
have to be concerned with more effec- 
tive use of solar energy, of dwindling 
resources, Graeff says. 

Addressing housing needs 

The housing industry is lagging far be- 
hind the evolving structure of the family. 
Most housing in the United Stales (two- 
thirds m 1 900) consists of single-family 
detached houses originally designed for 
the nuclear family-^working father, full- 
time housewife, two or more children. In 
real Fife, this description fits less than S 
percent of American households. 

I think there are a tot of women and 
men in differed times of life and in 
different family constellations who want 
a butler variety of housing than Is of- 
fered today. Even specialized commu- 
nities buiH for senior citizens or singles 
are not taking into account the need for 
both privacy and shared space. We 
don't realty have designs that experi- 
ment with breaking ouE of single -unit 
isolation. 

One concept whose time may have 
Come is the idea of multiple-family 
dwellings lhat combine private living 
areas with shared laundry, child-care 
and restaurant services for the conve- 
nience of tenants. 

The concept of service housing rs not 
new. In the i&SOs, boarding homes and 
apartment hotels were flourishing. Oth- 
er experiments along these lines at that 
lime were dining clubs, where members 
would pay employees to cook meals, 
and cooperative kitchens, in which 




members rotated the cooking responsi- 
bilities. 

The home of the future 

Predictive articles of the 1 950s had us 
enjoying ample leisure time in our pre- 
fabricated homes while the Jawnmower/ 
cultivator propelled itself around the 
yard, robots electrostatically cleaned 
our carpets and beds made Uiemselvos. 

There will always be an irreducible 
amount of housework to be done. Right 
now, in households with two wage- 
earners, wives still do an average of 35 
hours of housework per week, com- 
pared with 1 1 logged by husbands. But 
what housework; there is to do in the 
future will be shared more equitably by 
family members. Boys and girls today 
are being brought up to take care of 
themselves, la run appliances, to cook 
because they have lo. And ! ha re's no 
reason they shouldn't. What I would call 
the pluralistic housework of the future 
will give a new richness and savor to 
American life 

Women will continue to work outside 
the home, but I don r 1 Ihink that they will 
exchange their old frustrations as 
housewives for the new frustrations of a 
dehumanized workplace. The increas- 
ing value that both women and men will 
place on thei r f am i lies will force employ- 
ers to create a more human climate with 
more flexible work schedules and re- 
spect for parental roles. 

I don't think that we will ever accept a 
totally mechanized environment, but 
rather will select and use technology in 
ways that will enrich our lives — women, 
men and children. m 
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A classic example of 

how easy wood finishing can be. 





polyurethai 



mm* 



The classic approach to fine wood 
finishing is a simple process. 

First, stain the wood with Wood 
Finish by Minwax * It penetrates 
deep into fibers becoming part of 
the wood, not just a surface film. 
Then, for lasting protection and 
beauty, apply Polyurethane Finish 
by Minwax in satin or gloss. 



Tbrning bare wood into fine 
furniture, like this classic rolltop 
desk, is easy with America's 
classic wood finishes. 

Send for our free 30-page 
booklet, “Tips on Wfood Finishing! 
You'll see how easy it can be with 
wood Finishing products by 
Minwax. 



Minwax Company, lnc- r Itept. PM-076 
m Box 436, Lrtt te Falls, NJ 07424 

Please send free booklet . 
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[MINWAX 



Minwax makes wood beautiful 

•Minwax is a rr-gjsAered t/adrrnari. 0 LyUc- Minwax Company 
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In the 1 990s , Detroit will still be turning 
out a car with one engine and four wheels. 
But almost everything else will be different. 



A Nation 
OnWheds 



BY JOHN NAISBLTT 

A l 6;45 un <i late- winter Thursday morn- 
ing, John Sell indla. having already 
showered, exercised and dressed in a 
3- piece beige business suit with con- 
tra sting brown tie and handkerchief, 
walks about his kitchen preparing a 
high-energy breakfast of banana- fla- 
vored protein. His movements are efficient bui unhur- 
ried as he mixes ingredients while keeping his eye on the 
clock, checking his progress againsi the 7:15 time to 
leave for work. A visitor is offered a share and drinks up. 
Then, quickly, blender and glasses gel rinsed before 
being slowed in the dishwasher, and an orange and an 
apple are placed on the counter for a midmorning snack. 
His wife, Roxanne, joins him and minutely explains to 
us ihe benefits of healthful eaiing 
Schineiia gives us a quick tour of his 9-room lakefront 
house. The color iheme inside is consistent with the 
oulside. Carpeting, paint and furniture are honey beige. 
That background is offset by vibrant reds and blues from 
Sch India's own walcrcolors that punctuate the walls of 
each room . Throughout ihe house, glass watts and 
skylights bring in lots of natural illumination Outside, 
an 8- foot-wide deck, now covered with 3 inches of an 
overnight snowfall, surrounds two sides. Across the 
road, frozen Wing Lake, under the first light of dawn, 
forms a pleasant winter vista in this posh Detroit suburb. 

“Here's my studio," Schindla explains as he leads to a 
glass-enclosed, skylighted mom just off ihe kitchen. 
Three drawing tables, an assortment of art paper files 
and a stereo that, with the flick of a switch, (ills the room 
with classical music are positioned in neat order on the 
same wall-to-wall carpeting thai is used throughout the 
house. “Sketching with watercolors is one of' my favorite 
hobbies. I also like to work wood. Much of this house 1 
helped put together myself, including (he woodwork for 



a stairway bannister and the deck fence. My dad and 1 
also do lots of refurbishing of his place on Lake 
Winnepesaukre in New Hampshire." 

I^ater, downstairs in the attached garage, behind la 
climbs into one of his favorite cars, a gleaming stiver 
1986 Pontiac Fiero GT. It’s 7: 1 5 and lime to set out for 
the half-hour drive over snowy rtrads io the GM Techni- 
cal Center about 20 miles distant. 

John R. Schineiia, chief designer. Pontiac U Studio 
on ihe Design Staff of General Motors, is off for another 
day of work designing cars of the future. Schindta talks 
with pride about the car during the 30-minute trip. 

"The cage frame with plasiic body is a breakthrough 
for designers," he says. “Since the Fiero came out in 
1984, we’ve made two big changes in styling — the Indy 
500 from end and ihis slanting roof rear. That’s fast for 
automobile design. In a sled car, the changes would 
have taken about three years to get into production. 
That's why we think you’ll sec a lot more plastic bodies 
on cars in the next live years." 

Styling is named consistently in surveys as the No. I 
reason buyers choose a car. John Schineiia. 46 years old 
and an old hand wiih 25 years' experience al General 
Motors design studios here and in Lngland and Austra- 
lia, is one of the best ear designers in the Held. His 
current assignment: responsibility for the design of 
Pontiac’s sensational Fiero and Firebird sports cars, 
including future variations. 

Ai his office, Schindla confirms his appoint me ms for 
the day. Yes, the visitor can accompany him to the color 
and fabric room at 9 o’clock. There he meets with Dave 
Hulls «> go over some new paint colors for the Fiero, 
Holls is Schineiia 's boss by a couple of levels at 
least. As director or all of GM’s North American exterior 
and interior designs for cars, Hulls oversees studios fur 
each of the car and truck divisions. I he two discuss the 
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The mark of a well-designed 
automobile is total performance. 

In the case of Taurus, that means 
a pc iwerful i-l i ten V-6 engine. Plus 
dozens of caber features that in >i only 
re.sjx ind to the needs of t J le driver, 
but to those of the passengers as well . 

As a result, Taurus performs 

beautify I Iv, 
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RD TAURUS. 

CE ISN’T LIMITED 



DERTHE HOOD. 

Right down to the smallest detail. 



i Ik: siKKjndjry suit visor helps eliminate (flare In tin 
the in mi anil side sLrmihaneously. so you don't have 
the i rnonveh ience of cons lanrl y awi npi nji 
the visnr hack uicJ forth, h's no 4 



The best-hut It Ameri 



At Ford, Quality 
survey established ih; 
the best-built American 
based on an average number of 
problems reported l>y trailers in a 
six-month period on 19K1-19HI 
mt dels designed and built in the l.S, 







Have you driven a Ford., .lately? 



Tkh.'Wf up-'ls itvlher wc cart save I Ivls. 






'Styling is ike No. 1 reason 
buyers choose a car/ 




Building a model: Human hands shape cJoy to create an 
exact replica of automotive dreams. 



merits of new paints for the Fiero. 

E _-Lt i l' r - when ihc (wo go into the 
Firebird studio to go over ihe 
1990 design taking we are 

politely slopped ai ihe doorway. 
America's future earn are being 
designed behind ihis d oar, and 
i he press is not privy— yet, 

America put the world on 
wheels lyrists may argue wheth- 
er it was a German, a Frenchman 
Eir an American who actually in- 
vented [he first automobile. But 
there’s no disputing that the 
mass-pnxiuciion getlius of Ainer- 
iea put ihe modern world in she 
driver's seat of an afforda ble a u u i- 
nnihile for ihe first lime. In this 
century, the building of America 
bids been the building of cars— and every- 
thing eke associated with them, from 
roads to radial s. 

For the better part of a century, the 
American automobile industry was king. 
As incredible, and ironic, as ii may seem 
today, we had little com petition. Shortly 
after World War It. when Japan began to 
rebuild ns industries, Japanese busmen 
consul tanis advised against revival of 
their own aum industry because Ameri- 
can cars were better and cheaper. 

The first “car' 1 built in America was a 
horse buggy with a 4-hp* single-cylinder 
engine, assembled by Charles and Frank 
Dilryca in IS92 to ’93. Their second car 
won America’s first auto race* a 50-mile, 
9 hour marathon from Chicago to Evans- 
ton, Illinois, on Thanksgiving l>ay 1-K95. 

Ransom Eli Olds built a 3-wheeled 
steam car in 1891 and a gasoline buggy in 
3897. By the turn of the century- he was 
mass-producing his Curved Dash Olds- 
mobile, selling 2 1 00 in 1 902 and 5WW a 
year by 1904, when he left Olds mo bile to 
found the REO Motor Car Go, Henry 
Ford perfected the assembly line, but 
Olds had introduced mass production and 
popular-priced cars to America. 

Within a lew years, the American auto- 
mobile had a mulhey finder engine in 
front „ dutch and transmission under the 
front lloor, shaft drive uj a live rear axle, 
leaf springs on till wheels, fool -operated 
brakes, steering by wheel and gear link- 
age, and pneumatic tires. 

Despite these early advances, there 
were some tough problems that made 
auiomohiimg a definite challenge Tires 



wore out fast and blew out al every 
opportunity. Gasoline was more like ker- 
osene, and oil was like molasses. 

Engine maintenance required constant 
attention. Valves, needed grinding, and 
rings and bearings needed replacement 
every few months. Sparkplugs and igni- 
tion points were iffy, even when new. 
Cylinder heads had tn he removed to dig 
carbon out of the chambers, and oil 
sludge con Id be stooped out of crankcases 
by ihe handlul. 

Ford's famous Model T changed all 
this in (he period ansund WAV I and ihe 
early 1 920s. Here was a car that combined 
most of ihv worst mechanical faults of its 
contemporaries — and yet it was a mile- 
stone development in automotive history. 
The secret: the first successful use of 
assembly-line mass production. This not 
only broughl the price down in where 
anybody could afford a car hut it filled 




Computer* generated woman in the dm* 
er's seat will help to determine the 
compatibility of human and machine. 



the junkyards with an endless 
supply of dirt-cheap interchange^ 
able parts that you could boh 
together to keep vour T on the 
road indefinitely. Crude as it was. 
she Ford Model T literally put 
America on wheels. 

We stayed alone at ihc from of 
the pack limit a decade ago when 
Europe and Japan closed in nn a 
market demanding lower emis- 
sions, higher mileage and cheaper 
cars. lately, America seems to 
have made up ground nginnsi for- 
eign competitors. In fact, both 
GM and Ford reported annual 
earnings of S3 .7 billion and $1.2 
billion, respectively, in 1985- 
Hnwever, evidence suggests 
thus the boom was artificially produced. 
The main reason that the American auto 
industry appears so healthy is that quotas 
were placed on the importation of Japa- 
nese cars, firsi by our government and 
then by the Japanese manufacturers 
themselves. The result was not iust an 
ersatz boom . It was higher prices for both 
Japanese and American ears. 

When current trade restrictions are 
lifted h wifi the house of carfd'js fall ? May- 
be. Maybe not. 

It doesn't have to happen. Another way 
of looking at a potential tragedy is to 
consider ii a golden opportunity for 
change. Ii' American carmakers get seri- 
ous about closing the technology gap — 
and there arc many examples to show ihut 
they are already making tremendous 
strides here — if they cue manufacturing 
and labor costs by 25 percent, and if ihey 
accept the need to go global and at the 
same lime discover their own niches in 
the worldwide market , they will be able to 
compete in this brave new auto world. Rig 
“ilV" ihuugh. 

As you may have guessed, the changes 
will center on one device — the computer. 
Computers, or microprocessors, have 
been in use for a number of years now 
under the hood to control various engine 
functions such as air/fuel mixture and 
npark advance. Once such functions are 
optimized, fuel economy and exhaust 
emissions are also optimized, In the last 
year, the microprocessor's role has been 
expanded to control such things as heat- 
ing, cooling and automatic transmission 
shift points . On some cars with anti lock 
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Model T Ford: interchangeable parts 



1902 Curved Dash Oldsmobik; first mass-produced car 



19M Chrysler Airflow; 
f\m aerodynamic design 



1 920s Cadillac: engine 
between fron f wkeeh 



Dueftenbcrg Roadster: 

Depress ion-era power and luxury 



brake sysiems, the body computer also controls this function. 
On ihe n R6 Ruick Riviera, which incorporates a cathode ray 
to he into the dashboard, even [he radio's functions are 
computer-controlled via the driver's interaction wiih the CRT 

And i his is only the beginning of microprocessor use in 
Tomorrow’s cars. There are already a few cars w hose suspen- 
sion selling can be controlled from inside i he car. At ihe Hick of 
a switch. you can change suspension from soil lo firm or to a 
setting in between, according to l he rood surface or ihc type of 
driving you’re engaged in. Thai's now. In the future, a 
computer will constantly change suspension automatically 
while the car is in motion through a series of sensors attached to 
£|ukk-idCtmg hydraulics. You won't have to do a thing. 

Computer-controlled 4-wheel steering is also being studied 
by several manufacturers. The Steerable rear wheels cover 10° 
of arc ihat, added to the conventional steering cm the from 
wheels, provides enhanced maneuverability. 

A modern fighter aircrafi is designed for fly-by- wire, with 
electronic controls replacing mechanical linkages In tomor- 
row's awn mobile, Linkage will be replaced by a drive-bywire 
system. An electronic sensor will read the gas pedal position, 
and a central processing unit will interpret this informal ion and 
activate an electric motor in precisely control the throttle. The 
drive-by-wire system will tmte to a fraction control system. On 
slippery roads, or when power is applied too abruptly, a wheel 
mighi break traction. Wheel-speed sensors will detect that (his 
wheel is spinning fasler, and I he traction, control system will 
signal the centra] processing unit to hum the ihroitk, provid- 
ing i he maximum usable torque. 

We mentioned before a computer-controlled antilock brak- 
ing system. Such a system is available now on the Chevrolet 
Corvetst, Lincoln Continental Mark VII, Mercedes, BMW 



and Audi cars. During braking, wheel -speed sensors delect 
when a wheel is approaching a lock-up condition. Brake 
pressure So ihat wheel is ihen reduced bv the computer. This 
system can reduce stopping distance without (he loss of 
steering control Shat occurs when brakes are locked. 

Eventually, steering will be done electronically, and when 
higher speed and larger-capacity parallel processors are avail- 
able. braking may lake place automatically, as needed. As 
Leonard j. Grtwck, technical planning manager of l ord's 
Electronics Division, says in describing what is no longer 
merely a dream, “Picture a ear with 'eyes 1 that would 
automatically lake control of your car and swerve or brake to 
avoid an object. 1 ' 

T IIL SHAPE OF MANY OF THE CARS 
you'll be driving mmorrow, <»r even today, is also 
inllueneed bv a computer. It’s alt part of Detroit's 
ongoing commitmenl to CAD — Computer- A list- 
ed Design. But hitman hands slilE begin the 
process, shaping clay into exact replicas of whal designers first 
envision as the finished cur. 

just wulk through the basement areas of CiM’s main design 
division in Detroit and you'll calch an occasional whiff nf clay 
seeping oul from behind locked doors. 

The smell of day is the odor of mystery. Within ihose secret 
chambers, (he plans and dreams of the corporate ear giants 
begin to take physical form. Smoothed and finished by loving 
hands, and with glossy plastic sheets applied tightly enough 10 
day sides so that they appear lo have coats of shiny lacquer, 
clay models wail for the approval of man and machine. 

A mechanical scanner, nailer than a tall man hut with the 
delicate touch of a young girl, is rolled into position beside a 
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IT TAKES A STRESS-TESTED OIL 
TO PROTECT YOU 

A HUNDRED MILES FROM NOWHERE. 




Proteel your hard- working RV engine with the oil that tan stand 
the strain. 

When you and your family travel to out-of-the-way places, your RV is 
often the only lifeline you have. In many cases, an RV engine is under as 
much stress as a race car. And there's no pit crew to help if you break down 
a hundred miles from nowhere. That's why you need o motor oil that won't 
let you down. And that r s why Pennzoi! GT Performance has been stress- 
tested ond formulated in SAE 2QW-5Q and 20W-40 weights. Special 
weights for tough protection. 

A mulli- viscosity oil like Pennzoi I GT Peformance is necessary far quick 
fluidity at startup, Pennzoil GT Perf orman ce provides stress resistance to 
heat build-up, due to hot driving conditions, as well as superior lubrication. 
Pennzoi! GT Performance protects your engine in other important ways, 
too. GT Performance has special cleaning, cooling, sealing and lubricating 
properties that protect vehicles in dud, dirt, and other stressful environments. 

That's why you need PtennzoiPs state-of-the-art proteclion in your RV. 
Pen moil— the standard of protection since 1889, 
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I960 Corvair: economy car with painter and styling 



1949 Ford: fir si neu? 
design since HOT 




1959 Cadillac : biggest tail fins > more of everything 




1964 Pontiac GTO: new era of ike musdecttr 




1972 Pinto: fue l economy if the future 



1986 Ford Taurus: 
technology and aerodyne ttitet 



clay model. The mechanical arm of the scanner reaches out, 
traces the graceful curves one by one and converts each 
aerodynamic molding, every stylistic hump, into a series of 
coordinates. Then those coordinates are stored as binary bits 
on a floppy disk that, to a computer, is more readable than ihe 
glossiest clay surface. 

The wet smell of clay becomes a memory as the process 
moves to ihe air-conditioned, office-clean cubicles of the 
design team. 

Clay is converted to video as the stored points are instantly 
accessed by dcsklop computer terminals. A car appears on I he 
screen: It's tilted, moved around and examined in detail until 
every part of the dream can be certified as being worthy of 
reality. Of course, realiiv to GM or Ford may difler somewhat 
from our own consiimer-oricnicd perceptions of a car. 

O N A RECENT TRIP TO DETROIT. WE 
watched anonymous video cars being put 
through iheir computerized paces on monitor 
after monitor. It was a combination of ihe India- 
napolis 500 and a pinball fantasy, Bui iT us-*, all 
deadly serious. 

One test involved a procedure as human-oriented as packing 
your trunk for a Long trip. The video display* Under the 
guidance of ihe designer, zoomed in and became a full-screen 
view of a car's open trunk. The screen beneath ihe irunk was 
filled with a list of options, such us "golf hag M and ' ‘lady's 
overnight . Hl 

The designer touched hi a light pen, like a magic wand, to 
one of she on-screen choices. Instantly, a golf bag appeared, as 
transparent as the car in which it would soon be packed 
With the light pen, he positioned one piece of luggage at a 
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lime. Everything fit. Hut if it hadn"i. ii would have been back 
to I he clay for redesign and further study of ihe car's 
understructure. 

"Without computers," Holls told us, lfc tbe design process 
would he far more time-consuming. The computer is helping 
us primarily in ihe definition of design. We're confident it 
delivers a far greater degree of reliability and value," 

When the de-sign is complete artistically, it must be re- 
examined structurally. The dearest, smoothest lines don't 
guarantee a heavenly ride or good gas mileage. 

M We're always investigating new areas with the computer," 
Don Parker tells us as we are being show n around GATs Fisher 
Body Division. “With it. We can find inherently weak areas. 
Or we can see areas that may nut do as much work as other 
areas~-and use mass reduction there." 

E WATCHED AS A DOOR POST WAS 
put ih rough something called finite regres- 
sion analysis. The video display zoomed in 
until only a portion of ihe door posi . less than 
a few inches of it. filed the screen. The 
computer then displayed a network of triangles all along the 
magnified part. The woman working ihe console entered 
several variables via keyboard and light pen in simulate lateral 
stress on the door post. Within each triangular area, she 
questioned the computer for a detailed prinluLIl of the stresses 
and how ihcv a Elected the stability of the |L metal." 

We watched spellbound. Nad Detroit forgotten how lo make 
a dnor post? What was all the fuss about? The idea was mass 
reduction. I. ess mass means better fuel economy. By using the 
computer, designers can find oul iust how much meial to shave 
away from the finished version so that it will si ill support a 
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The chassis of ike future (above) will have a 4 -wkee [^steering 
system that will improve high-speed handling and allow the 
driver to slip out of tight spaces , Computers (left) have 
replaced drafting hoards in automobile design studios. 



roof, yet have the toast possible mass. 

For several years s CAD also has helped 
suspension engineers design suspension- 
componeni calibrations. The engineers 
can make a "spring" or “shock absorber” 
hit a "bump'" in the computer and sec 
how n will react aT different speeds nr 
with different loads in the car. The engi- 
neer can quickly change the calibration., 
making components softer or harder, de- 
pending on how he wants to punch in the 
ride and handling 
characteristics of the 
car. ]l s S 4 much quick- 
er process than fitting 
actual hardware to a 
car, going out 10 the 
test track for a trial 
run, coming back, in- 
sialling other compo- 
nents, going back out 
lo the track and so on. 

Finally* a computer ls 
used to design the dies 
from which the actual 
parts of lhe car's body 
will be cast. From 
day, to video, to the 
blaring furnaces of a 
steel mill, lhe typical 
design project lakes 
four years. 

Bui there are even 
more applications of 
ihe computer iusi over 
lhe automotive hori- 
zon. Ai Ford, we 
watched a video driving simulator. Seated 
at the console-, lhe operator could "drive" 
a car through a number of road condi- 
tions. With jusi a touch of the keyboard, 
he could drive an entirely different ear or 
adjust such things as spring rates, shock- 
absorber rebound and roll steel. When 
the drive felt goodi a prototype car could 
be built for road testing. 

But while most of today's computer 
applications involve structural met si de- 
sign, engineers are also getting ready to 



design ihe functioning pans of automo- 
tive machinery on computer Instead of 
ghostly* wire-frame images of cars on 
screen, there are already computer pro- 
grams that can display exact 3-dimension - 
al representations of everything from 
hubcapn lo camshafts. 

Dr. JAY. Boy sc of GM + s research labs 
explains how lhe now GM- Solid comput- 
er program works. 

Supposc you wavuto IL dri!r a few holes 



into a flat plate of "steer 1 on the screen. 
What you do is “subtract " cylinders 
whose diameters match those of the holes 
from the plate. Presto. The holes are 
drilled. 

Bui computers arc not the only dement 
whose role is expanding. Plastics, the 
word whispered in the ear of young 
Dustin Hoffman in <L The Graduate," are 
coming of age. Growing use of what is 
tailed the ki cage concept ," in which a steel 
skeleton is fined with a plastic shell, a ta 



the successful Pontiac Piero* means that 
far less steel is required. And that means 
better fuel economy, h also means that 
model changes will be a far less expensive 
affair as the use of plastics can cut tooling 
costs by 75 percent. Plastic fenders 
should appear wit Inn the next year or two* 
and by the early I99Us may be seen on half 
I he new cars on the road. This prospect 
has already produced interesting research 
and development work on the part of steel 
companies, lor, as Jo- 
seph J. Reed, the ve- 
hicle systems manager 
of GE's Plastics 
Group, says, u If the 
sled companies tloiTl 
respond, well pul 'em 
out of business/* Plas- 
tic-skinned cars al- 
ready off lhe drawing 
board and slated for 
production include 
the newly designed 
1989 Camarns and 
Firebird and the 1990 
Chevy minivan. Holls 
told us that the com- 
ing '88 Ruiuk Reatta 
2- sealer will be 
equipped with plastic 
fenders L 

In Detroit these 
days, if people aren't 
talking, about comput- 
ers, they're talking 
about aerodynamics. 
Aerodynamics— the ability of an object lo 
move efficiently through the air — is dic- 
tating the shape of tomorrow's cars its 
much as the behind las and the flollses of 
the world. Aerodynamics is the key to the 
automotive shapes of Tomorrow, and 
that's; the province of engineers, noE styl- 
ists and cxccu lives 

Ford started the current aero revolu- 
tion with the slick 1983 Thunderbird and 
is still leading The pack with its '86 Taurus 
and Sable. GM will follow suit m 1987 




Making it aerodyndmu': Ait engineer monitors the wind tumitd fan controls 
and readout. Smoke flowing over the car tests for turbulence. 
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Merit Badge. 

Mr. Goodwrench promises to and services at all times. And 
do his best to do his duty to he backs that promise with 

cars and his customers To keep a 90-day /4.000-m lie limited 
up with the latest technology warranty’' on all service work 
To invest in the proper tools and genuine GM parts. Includ- 
and equipment. And to have ing the GM Goodwrench brand, 

competitive prices on all parts available only at GM dealers. 




No one knows your GM car 
better than Mr. Goodwrench. 

No one. ‘Some GM parts have 
a Lifetime Limited Warranty 
including GM Goodwrench 
Shock Absorbers. Ask for 
details. 
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CHEVROLET * PONTIAC * OLDSMOBILE - BUICK ■ CADILLAC * GMC TRUCKS 
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Goodwrench 

GENUINE GM PARTS 




'The mass-production genius of America 
put the modem world in the driver's seat 
of an automobile for the first timed 




Ponhflc Fiero panels crre bolted to a steel space frame. This makes it cheaper to change styling and replace damaged panels. 



with l he Ford-] ike Chevy Corsica and 
Buret la. Chrysler is moving more cau- 
tiously^ bul when it replaces the 1^78- 
vint age Omni and Horizon with its Shad- 
ow and Sundance P-cars next year, they 
will have a pronounced aero look. 

W HY ALL THIS IN- 
tcrcsl in aero? Ford De- 
sign Vice President 
Don Kopka says n “Just 
by the way we shape the 
metal, we've contributed a mile and a half 
to the corporate average fuel economy 
(CAFE)/ 1 Ford calculates rhat it would 
cosi $3 billion for a I’A-mpgGAFE reduc- 
tion via traditional engineering methods; 
downsizing* improved engine and trans- 
mission efficiency j tires with lower rolling 
resistance and so on. CATs estimates are 
even higher. 

"We figure it cost us about S 10 million 
in testing and trimming i in a wind tunnel j 
to get that l 1 /* mpg. We look at it as a $10 
million investment with a 53 billion pay- 
off/ 1 says Kopka. 

The wind tunnel used to measure aero- 
dynamic efficiency is a mu hi mi I Linn -dol- 
lar installation thin employs a giant fan m 
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blow air through a chamber. A car or 
model sits atop a delicate scale set into a 
turntable so the car can be angled to lest 
its behavior in side winds. 

The turntable in GM’s huge new tunnel 
in Warren, Michigan* can detect she extra 
weight of a half dollar placed on ode 
fender. r Vh e turntable measures force in 
three directions: up or down (lift or 
downforccr- side to side (sidclbrce) and 
front to back idragi Drag is the buzz 
word in the business — a measurement of 
the ease or difficulty with which a particu- 
lar shape can pass through the air. It's 
expressed by a decimal called the drag 
coefficient, or Cd for short . 

A parachute has a Cd of 1,35; a square 
board (the proverbial barn door) is 1.17. 
Cones, pointy end upwind, vary from 
0.51 in 0.34 as they get slimmer. The 
slickest figure is the 0.024 of a slim 
teardrop. This was also the shape of 
w heel-driven Bonneville I -and Speed Re- 
cord ears before the era of locomotive- 1 ike 
jet and rocket cars. 

A decade ago, 0.55 to 0.61 was not 
unusual for passenger cars. Some old 
shapes also developed sti much aerody- 
namic lift at high speed* that you could 
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fed the steering gel lighter as high pres- 
sure above the hood lifted the car on m 
suspension. 

On today's cars, noses slant downward 
it) avoid lift, and air dams below the 
bumpers sharply reduce the amount of air 
that can get under cars. 

“WeVe only scratched the surface,' 1 
says Ford's Kopka. Today, most cars 
range from 0.35 to 0.45 Cd and auto-show 
cars of varying practicality have values of 
0.12 to 0.20. 

I N FORDS CONCEPT 2Q00X 
Studio, designers and engineers 
are working toward the day when 
they will conceive a shape on the 
computer terminal, develop it in 
three dimensions and gel computer read- 
outs of drag, down force, lift and roll, a l! 
without pul ting a model into the wind 
tunnel. Consultants from Walt Disney 
World are helping Ford lu project full- 
size holographic images of these comput- 
er designs that look like real cars. Accord- 
ing to Kopka: ,h li ithe image) would 
reflect light and be shiny and every- 
thing/' allowing management to make us 
go/nn-go decisions without the bother of 
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Take a ride on. us, America! 
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tMONROET 



Save on the latest in gas-charged ride control technology June 30 thru July 12 at most 
Kmart stores across the U S A. Gas-charged shocks give you a quicker, more consistent 
response than conventional non-gas shock absorbers And you have Monroe's limited 
lifetime warrantee* Installation available at Kmart Auto Service Centers. 




12.97 Ea, Carryout 84.97 Pair Installed 



16.97 Ea. Carryout 



New — Monro-Matlc Pius™ 
Shocks are the better choice 
In ride control. They reduce 
the harshness created by 
rough road conditions. 
Available for many US and 
Import cars. 



Monroe Load Handler Coil 
Springs provide extra ride 
comfort, better control under 
loaded and unloaded condi- 
tions. Restore car to I ts 
original height. Rears only 
for many US cars. 



Monroe Gas-Matic* Shocks 
are the ultimate shock for ride 
comfort and control. Ideal with 
radial or bias ply tires. For 
many US and import cars. 
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‘The shape of many of the cars 
you'll be driving tomorrow, or even today, 
is influenced by computer. ’ 




clay models. A Tl you had the 
guis, 1 ' Kopka adds, "and ev- 
erybody trusted the system, 
the day you saw lhaE holo- 
graphic projection, you could 
use the computer's magnetic 
tape u> cue metal-stamping 

d te* somewhere in the wo rid.” 

Ones this mean shat at! aero- 
dynamic cars wilt soon look 
alike? No more than all the 
cars of ihe tail- tin era looked 
alike They will have certain 
features in common- bui 
there’s still plenty of room for 
innovation. Subaru gets a Cd 
of 0.29 with it * wedge-shaped 
XT Coupe and Mercedes 
maiches lhai wiih its new 300 
sedan, Pontiac gets 0.31 wiih 
ihe Firebird* Ford 0.32 wiih ihe “Star 
Wars’" styling of ihe Merkur XR4Ti and 
Audi 0.33 with its; tubular 5000 sedan. 

Better aero can lead in a revolution in 
power i mins. Overcoming drag requires 
horsepower. Power requirements go up 
with ihe cube of ihe speed, in other 
words, io double your i;peed from 20 to 40 
mph yuu neird eight times its, ninth puWvr^ 
£A tinier for HO mph. This leads to a 
measurement called aero horsepower — 
ihe power needed to overcome the rolling 
resistance of ihe sires plus the friction in 
mechanical components 

Ford's Probe IV needs only 2 L > aero hp 
to su slain 50 mph on a flai road. "Think 
aboui it," says Kopka. “You’re i a Iking 
abous a lawn-mower engine here, 

,L Add another 2 lo 3 friciion hp and 
you're talking aboil! a car thai can run 50 
mph on 5 lo 6 hp. Thai’s practically 
reinveming the automobile,'' Kopka 
says. "What kind of engine and Transmis- 
sion do you waul? I ihink you want a very 
small -di s pi acemenl , h igh -revvi n g e ngine 
with a constantly variable transmission so 
you can throttle it down lo the point 
where it's idling a! 5 hp and geared up lo 
go 50 mph."' 

Movable aero aids are also on the way: 
suspensions that squat ai highway speeds, 
spoilers that deploy further tts speed in- 
creases, ihermoslalic radiator slats that 
close the grille when coolant Temperatures 
are normal and open when the engine gels 
hot. The only question seems so be, 
who'll do ii first — us. i he Europeans or 
the Japanese? 



If "The Graduate" were being filmed 
today, the suggestion ol plastics might be 
augmented by ceramics,. A seemingly un- 
likely automotive component at first 
thought, ceramics is the object of much 
research and experimentation lor use in 
construe! ion of— the revolution begins— 
car engines. The U,S, Department of 
l-lnergy has already funded two big pro- 
jects tp develop a ceramk gas-turbine 
engine, bui Thai slid puis us, behind 
research and development teams in ^esl- 
ern Europe and Japan. 

What so excites the engineers and de- 
signers is thin ceramics can reach higher 
temperatures before melting than steel, 
which means higher combustion tem- 
perature* and higher gas mileage. But 
there are plenty of bugs, such as ihe 
material's thus-fur inherent brittleness , 
thus have to be worked out. and no one 
expects to sec a practical ceramic engine 
before a decide has passed. 



Five years ago, in Meguirmk (Warner 




Wildcat edT has gauges steering hub. 



Bonks, l^K2i- I wrote, “The 
Hires* on ihe manufacturing 
sector is especially iniense: 
Autoworkers, for example, 
musl battle three megatrends 
at once — foreign competition 
(the shift from a national to a 
global economy); au inmat ion 
(ihe shift from an industrial to 
an information society ); and, 
finally, l he movement from 
The North lo the South ” 

All three are still of key 
importance, but if one had to 
be chosen as First among 
equals. iL would have to be the 
shift to a global economy. 
Consider this late. Almosi 
40 years ago, in a count ry 
other than the Untied Slates, a 
subcontractor loan automaker w s ould call 
his 25 employees together every morning 
before work. Standing on a tangerine box, 
he would exhort them with the message: 
Li Wc will become global. We’ve goi lo 
become global,"' flic man's name? Sob 
chiro Honda, 

In ihe financial year ihai ended in 
February Honda had gross hj1uh nf 
more ihan $5 billion- which lh nm bad for 
a company ihai didn't make its first ear 
until 1962. 

Soiehiro Honda got, and preached, the 
message early. America is just now get- 
ting il. Bui at least we have finally begun. 
It is our only hope if the American auio 
industry is to survive and prosper . 

T here is going to be 

a worldwide renaissance in 
the car industry in this* ihe 
age of information, she age of 
electron ks, bui the central 
question is, who will prevail and who will 
be left behind? 

One industry observer recemly wrote, 
"Perhaps ihe most important step in 
revitalizing the indust ry is the Saturn 
project. Ii is designed to make believe that 
no one has ever made a car before and lo 
star! the whole project from scratch — to 
reopen not just what ihe ear should look 
like and how it should run hut every 
question of production, supplies, labor 
relations, ihe role of management. ,n 

Let's look at Saturn. The goal of this 
brand-new plant is, as une writer put it, 
4L lo leapfrog the Japanese in small’ car 
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CLEAR GUARD PROTECTANT 
OUTSHINES AND OUTLASTS. 





Win In the 

“AMERICA SHINES 
WTIH CLEAR GUARD 
SWEEPSTAKES.” 

GRAAD PRIZE: 

A 1936 limited edition Corvette 1 converti- 
ble! Plus, a (rip for two to New Vbrk Crty to 
see the Statue of Liberty and $1,000 cash. 

FIRSI FRIZES WINNERS: 

Statue of Liberty cocnmemofative gold 
pieces. 

SECOND PRIZE-100 WINNERS: 

Statue of Liberty commemorative silver 
pieces. 

THIRD PRIZE-500 WINNERS: 

Statue of Liberty commemorative copper 
pieces. 

HOW TO ENTER 

T. Answer ms following qufeliorv “Wnansthe 
seven word pnrase mar spoors on ih& Prpni 
of !he Clear Guard* labert" 

2 $end y? ywr answer on a 3* * 5" card along 
with y&ur ftamG, address and name end 
adoress of your Pavorfa Tuftfe Wax* netaifor 
JVlail to 

America Stiifies With Clear Guard Sweepstake 
RO Bo* $10 
Prospect Heights. H 

(Efflry farms; available (Ma I retailers. Enler as 
ohen as you lihn. bul each entry miisl be mai ed n 
separate envelope*. 



He 



OFFFCIAL RULES— NO PURCHASE NECESSARY 

VEHdwhor* prohibited iiy It* 5iid|K.I lo *K ind^pl f+$vl* 
■ton* Turlfe tap' ■■■ .■■ .,■■. t b . |>jj ■ t Is n p .v -■ .■:>■ 

•rv *w\ I'd -i sit Nc KJUrtliLhxvcy r^sh rmXHr-[p.ri-ra 
BM 1*46 TO «*»#«(»*»&% i>l WTKitm WrrwAH 
«#rnr!-r- h> nwl the g>#vj PW! Miplc ^ *l*kC* r 

M'dudwj nxiTd Irp c^?ch n* Uijb- hinn fr-fi rwRr^j ^.i L -.-m 
ijklUUaig <yjC 4 jlJd-M:v ffcHtfii fc l^ i N' ft 'AM lKHia fr Ep Tij^I 

W - I hr CWPtW j I ’ 9 B 7 Al PMI-Ud nij-jl bn fK.'SS 

pufHfid no to? Ti^i: s«rfwnti*i so -tgaa 

lD*».n -41 >■>.*■ r, o' jq* .?f mil' C^nM>dGla4 
M YHiJ TrlOMB 1 



Clear Guard’ from Turtle Wax''' 
is the automotive protectant that 
beautifies and protects rubber 
vinyl and leather surfaces. It's the 
only leading protectant that con- 
tains 100% shining and condi- 
tioning agents and absolutely no 
water So it outlasts and outshines 
the cloudy white stuff. 



turtle wax 
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Arrises concepts of inexpensive 




production." About ID percent of CATs 
etui re research and development budget 
is earmarked (or ihc Saturn project, 
which features innovative arrangements 
nol just between employees and manag- 
menL but also between management and 
the United Auto Workers, with the idea of 
this hi l! mu project being to reduce 

production costs, There is one flaw in the 
Saturn concept, though, and rhaiis that 
the product will be limited and u is 
volume that is needed, 

The obvious problem is that there are 
already so many other skilled smal l-car 
manufacturers in The market with a head 
start. It inessential for GM h and Ford and 
Chrysler, too, to understand that the 
world of a wo manufacturing has 
changed. Just look at it. As I've been 
pointing out for some time, the produc- 
tion of autos is no longer a country 
industry but a truly global one. Ninety 
percent of the total world output of car 
manufacturing comes from the 22 corpo- 
ra r in ns based in Japan, the United Slates 
and Western Europe. In 1980, 20 percent 
of ihal production look place overseas. 
Even a casual glance at the au to-making 
activity in South Korea and China should 
convince anyone that before long we 1 ]! be 
seeing the true 'world car,' 1 one designed 
in Detroit — or Paris or Tokyo — 

“sourced" in two or til ret; different coun- 
tries and assembled in South America or 
Australia. 

japan may account for 30 percent of the 
world's auto production— as against the 
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United States 1 share of 22 percent— bw 
other Asian countries are moving into the 
market with little or no fear for the simple 
reason that the market is now global. The 
U.S, and European markets, while still 
healthy, may weaken someday, but there 
are 1 5 people for every car in Brazil, 28 in 
Taiwan and at least HMtflft m China, 
compared with two or three per car in 
America or Europe. That's an awful lot of 
room for world market growth. 

T O BE COMPETITIVE IN 
this global marketplace, 
U .S. car companies, with 
their high-priced laborn most 
concern rate on using com- 
puters, rather than traditional labor, to 
manufacture tars. This is especially true 
in the making of small cars. 

And that's anoiher worry about Saturn. 
As conceptualized, t! is still Son labor- 
intensive to be competitive. I suggest 
that, given all the considerations dis- 
cussed. events may overtake the Saturn 
project, and ii may never be completed as 
now planned. 

As Dr. David Cole, director of the 
University of Mi chi gar’s Office for the 
Study of Automotive Transportation, ob- 
serves: “It's important to realize ihal the 
products themselves are not that revolu- 
tionary. The new processes will be far 
more important."' 

In 1984, GM produced only 1 IV? cars 
per employee. Ford built |6„ Chrysler 
Ik'-j and Toyota an astounding 66.7 cars 
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per employee! So Detroit has a loi of 
catching up tu do. 

The automakers hope lo bring the 
manufacturing engineers into the devel- 
opment process early lo ensure thar man- 
ufacturing efficiency is considered in de- 
signing vehicles. Designers and engineers 
will work closely with suppliers — tradi- 
tional part -makers like Rockwell and Ea- 
ton; newer high-tech firms like Motorola, 
IBM and Hewlett-Packard: and materials 
experts like Du Pont and 3M. 

Just how successful these efforts arc in 
ini egru ling new systems and technology 
and reducing costs will determine lo what 
e Ment CiAi's Saturn and the two other 
domestic small -car projects — Ford's Al- 
pha and Chryslur's Liberty — will be true 
import -fighters. 

Meanwhile, protectionism, with its 
misleadingly prosperous facade, musl be 
seen as a mere -stopgap measure. Form- 
nalely, the American companies have 
beer entering into international partner- 
ships for some time now and this bodes 
welE. No one seems too concerned with 
national boundaries anymore, which is 
the only way it can be in a global market . 
As The Iiamtrmisi editorialized Iasi year, 
“The Detroit multinationals arc already 
in Europe in a big way indeed, they are 
the only pan -European car countries. The 
Japanese warn to follow them. Britain* in 
tad! acknowledgement of the demise of 
its own motor industry, is the most witl- 
ing accomplice. Nissan was successfully 
lured lo northeast England by govern* 

POPULAR MECHANICS * JULY 1906 





- 








Few cars today can offer you the size, the luxury 
and the confidence of Pamienne. 

7 he Fbntiac Parisienne is expressly for those who prefer a full-sized formal sedan. Its luxury the 
Pontiac defines it — distinctively sty ted. richly detailed and graceful fy confident on the open road. 



PONTIAC PARISIENNE 

WE BUILD EXCITEMENT 

LETS Cj£ / if rtW'f l Hi iv ^ m \ ht.t t r 
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‘In Detroit these days , if 
people aren't talking about computers t 
they're talking about aerodynamics/ 




Ford Probe V has a lower drag coefficient (0.137) than an F-I5. 



merit handouts and union 
groveling, Honda is ready 
10 strengthen its links with 
Austin Rover. ,T 

As for marketing niches 
Detroit is feverishly work- 
ing on a pride of high- 
priced, high performance 2- 
scat sports cars for ihe "8 Os, 
and virtually nil of them are 
being aided hv some form of 
European input. 

GM J s prestige division 
goes for broke with its Al- 
lante 2-seat personal luxury 
car, a front -driver stated for 
late 1986 as an ’B7 model. 

Its exterior is loosely based 
upon GM-2Q { Buiek Somer- 
set Regal, Olds Calais, Pon- 
tiac Grand Am: sheeimeialt but is done 
better and has a convertible top. The 
coach work will be assembled by Pinin far- 
ina in Italy and air-freighted io a new 
Detroit plant for final assembly, the ulti- 
mate in just-in-time delivery strategies. 

Wiih no need for rea r scats , Allan te wil l 
probably cleave close to the GM-20 
wheelbase of about 103 inches. Power will 
likely come from Cadillac’s exclusive 4.1- 
1 iter aluminum V8* mounted transversely 
and lou pled to a 4-speed self-shift er. 

Alternative horsepower choices include 
engines from other GM divisions, per- 
haps Buiek’s potent 3. 8-liter and 3,0- titer 
Sixes. The roadster will sell in the 
S45,CM>fi to 550,000 ballpark. 

L ee iacocca, in his 

heart, loves performance 
cars. At Ford, he brought 
out the Mustang and 
brought over the de Tomaso 
Pamela. But Iacocca, the chairman of 
Chrysler, also loves profits* and his asso- 
ciation with Alejandro de Tomaso and 
Mflserafi is slill a key to them. 

Although Pan sera has been suggested 
ai least as a code-name for the innovative 
Chrysler 2-seatcr, dc Tomaso is soil sell- 
ing ihe old Pantera with its Ford VS in 
Italy, and that might lead to confusion. 
Production of the car in Italy is being 
considered, with pans anti engines sup- 
plied by Highland Park. The car will 
carry a l ’ Bui It by Maserari" label under its 
name badge, Chrysler will pull out all the 
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stops un this car, powering it up id drive 
as many as four wheels With a turbo- 
charged and iniercooled 16-valve Four, 
mounted amidships, displacing either 2-2 
or 2. S liters. I lorsepower could be as mild 
as 175 , or as wild as 210. 

This model is seen as selling for as 
much as $30,000 per copy in 1980 dollars, 
though one theory is that is will be price - 
competitive with the Corvette. Only 7000 
in 10,000 are to be buiti each year. 

Ever since the Audi Quattro debused. 
Detroit has been in search of its own 
since table 4wd production car- At Ford, 
the Ghia could be it. 

The Ghia design house in Italy is 
owned by Ford, so access to its creative 
talents is assured. We don’t think Ghia 
will be ihe prsiduclion ear’s name “-Cobra 
ME has been suggested — but we think 
this car is pretty darn dose to what may be 
seen here as early as 1987. 

An interested turbo will, breathe life 
into an overhead-cam inline Four of 2.3 
liters at a rate of about 200 hp. It will 
approximate the present-day size of the 
Mustang coupe in length and width, and 
be a front-driver if the 4wd mechanicals 
can’t be sorted out. 

The Buick Realm won't literally be 
engineered or styled in Europe, but it will 
he influenced heavily by the European 
design ethic, according to Buick designer 
Bill Porter. It's code-named GAT 33 be- 
cause it’s to be spun off the new GAT 30 
Riviera platform. The Real fa’s perfor- 
mance will fall between Pontiac’s Piero 
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and Chevy’s Concur. The 
Reatla is a from -drive 2- 
passenger sports car astride 
a 99.5-inch wheelbase with 
GM-30 Riviera front rear 
suspension components, Jt 
wilt jump to the Eune of 
Buiek's 3.8diter, multiport 
fuel-injected V6 wiih 180 
hp. A German -built Get rag 
5-speed manual iransicrs 
the power to the ground. 
Laser versions, probably 
turbocharged 2.8-liter or 
3. 13- 1 iter V6-s and a possible 
16-valve 2. 3-liter Four now 
being designed by Olds, 
will offer a 4- speed auloma- 
lie/overdrive from ihe Flee- 
tra C-body car. h will debut 
in April 1987, which means the press will 
see il in late ’86. Despite the different 
customer profiles for these 2-seaters, they 
represent a whole new market for Ameri- 
can carmakers, and one l hut should do 
very well, the stale tif the 1986 to ? 88 
economy willing. 

A nother potential 

niche that the Americans 
might find success in filling 
is that of the large luxury 
sedan. For one thing, we 
know how to make them and make them 
quickly, whereas a buyer of a new Mer- 
cedes 300— the midrange model at 
535,870 — can expect a wail of 25 months. 

The important point to remember is 
that the future is exciting- How can it nos 
be when we are on the threshold of 
producing cars that can move sideways 
ears with windshields that know when to 
wipe, cars shat will he guided by satellites* 
ears that are computerized and cani that 
can do the braking — safely — when a child 
runs into the road. 

It’s time to begin a whole new drive to 
make cars. The second building of Ameri- 
ca, a renaissance in the electronic age* 
must include our automobile industry, the 
industry that built America. 

Yesterday’s car designers sat in dim 
classrooms, doodling futuristic autos in 
their notebooks as the professors droned 
on. Tomorrow's designers may be doo- 
dling ^ too — and dreaming of a keyboard 
to call their own. »f 
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Motorcraft races with success on Sunday 
to give you dependable performance every day. 



Motorcraft quality parts are tested on some of the world 's toughest racetracks on 
Sunday, so you're not tested during (tie rest of the week 

High-pcriormarice racing cars that generate about 600 horsepower demand tough, 
quality parts. So does your car. And Motorcrafl spark plugs, fitters, batteries and motor 
oil hefp deliver top performance on the racetrack on Sundays and on the highway every 
day ot ihe week 

Motorcraft quality parts have been installed as original equipment m more than 35 
million Ford, Mercury. Meikur and Lincoln cars and Ford light trucks. Uu! nu matter 
whal kind of car or truck you drive, there’s only one logical choice Quality Mnlorcrall 
parts from Ford— so you'll know you’re getting reliable original equipment quality 
replacement parts Race-proven parts. Trustworthy parts. Motorcrafl, al course. 

Quality parts for all makes of cars and trucks 

Motorcraft from Ford 
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Our next step is to settle 
the frontier of space . 




America 



BY ISAAC ASIMOV 



C liff Hess wiped his brow. Hb hear! pounded against his chesi as the 
moment id activate the space chair's thruster drew near. An investment of 
thousands of hours of teats and a literal lifetime of devotion !0 the 
American space program were about to give birth to something right out 
of a comic book. Rut this was real and serious 
At ihe Johnson Spaceflight Center in Houston. Hess watched a live 
television transmission from the Space Shut lie Discovery. Astronaut Bruce 
McCandiiss, in his spacesini, was strapped into the big white chair with its rocket 
thrusters gleaming along a back panel. 

There was a moment of silence. Then a countdown, MeCandJiss pulled back on a joy 
stick, A liny flame appeared on the back of the chair and off McCandliss went, out of the 
cargo bay and into space a few yards away from the Shuttle* The room rang with the cheers 
from Hcsskand McCandli&s’s teammates. The rocket chair- NASA calk it the Manned 
Maneuvering Unit — was fully operational and man had taken yet another small step T 
albeit in the sitting position* into space, 

“It may have been one small step for Neil Armstrongs but it's a heck of a leap for me,” 
McCiindlks showed into his microphone. 

Cliff Hess beamed, "‘it's rewarding to know your work is appreciated," he laughed. 
Hess began his work aE NASA while still a freshman at Drexel University in 
Philadelphia. He was in a co-op program that let him go to school for six months a year and 
work at NASA for the other six. 

“I always wanted to he an engineer/ 4 Hess says. 11 But 1 never dreamed l would be on the 
leading edge of space exploration and design. 11 His latesi work, assisting in ihe design of 
the MMLU launched him into relative celebrity while the nation stood enthralled with the 
new r Buck Rogers chair. 

“There's more, 1 ” 1 1 less said. He told us about an advanced MMU under discussion. It 
would be boarded and driven around like a deep-sea diving scooter. Hess expressed no 



H\jti aj ^l.-j cipj i hi- \ny.y< -ho’o Ffiov wv 




doubt ihil ii could be done. “All you 
need* 1 * he said, “arc l he right tools/* 

Every iob reeds the right tools. New 
fobs often require new tods. And space 
exploration, the biggest new job ever, has 
been no exception. The unprecedented 
problems presented by weight Less ness, 
high acceleration, extremes of tempera- 
ture and sheer distance have been solved 
by an unprecedented array of new tools* 
both large and small. Virtually every 
aspect of the space program, from walk- 
ing on the moon to simply having a drink 
of coffee aboard a spacecraft, has required 
a detailed rethinking of what was re- 
quired, and often an entirely new means 
of accomplishing the task. As the tools for 
spaceflig hE emerged from laboratories 
and engineering workbenches, America 
quickly found its atmospheric flying— by 
airiines and private pilots — taking off in 
new directions, too. 

The airline industry had relied on pro- 
pel ter powerhouses and metal Lie fuselages 
until the dawn of l he Space Age, With the 
advent of jet engines, and later the arrival 
of aviation materials developed mostly for 
ihe space program, cruising speed* went 
from the 250-mph range to well over 600 
mph. Seating capacities grew to the hun- 
dreds, And Elight ct: dings rose lu 35.CKX) 
feet and beyond, making possible long- 
distance, high-speed flying not thought 
possible just a generation earlier. 

In the 1960s, Pan Am revolutionized 
intercontinental flight with the introduc- 
tion of the Hoeing 707. The first flight was 
nonstop from New York to Paris in tin 
unbelievable seven hours. Rapid ad- 
vances in airliner technology followed 
with the McDonnell Douglas DC-9 and 
the eventual introduction of the Lockheed 
widc-body and McDonnell Douglas and 
Hoeing jumbo jets. 

Today, the airliners arc studying plans 
lor jets that fly at high altitudes and high 
speeds with improved fuel mileage. And 
NASA and the military have jumped back 
into the once- dead supersonic transport 
market. ]n fact, with the endorsement of 
President Reagan, work has begun on an 
airliner that can go to Mach 8, and 
conceptual studies are under way for a 
Mach 20 aircraft that could become an 
airliner by the turn of the century. Reagan 
has called it the new Orient Express — 
New York to Tokyo in just two hours. 

VER THE YEARS 
since the Space Age begun 
in 1957, the amount and 
variety of specialized 
equipment for use in space 
itself have grown at a dizzying rate. Space- 
suits ^ thermal tiles for re-entry protec- 
tion, radio communications systems that 
can span the immense distances involved 
in space travel* robot landing modules 
(complete with robot arms) to explore the 
surface of alien planets, zero-gravity toi- 
lets, rocket-powered chairs for individual 



mobility in space, communications satel- 
lites, "smart” computers, solar bailer- 
ies— the list goes on and on. In many 
cases, too. the new device needed id solve 
a problem has required new tools for its 
development . 

ITs easy to forget how much of this new 
technology has fihered down to liarth to 
become an integral part of our lives. 
“Space Age 1 ’ has become such an adver- 
tising cliche that often one tends to forget 
the truth behind the claims. But pocket 
calculaiurs, long-life lithium batteries, la- 
ser disks, many synthetic fabrics, cable 
TV and a host of other consumer products 
are spinoffs of space-inspired technology. 

In a sense, though, all these things are 
the minor— if essential— details required 
for space travel. A broader view of where 
we re going in space focuses Upon a 
different toolbox. 

The first , and so far the only, basic tool 
for human spaceflight is the rocket. Other 
conceivable methods for attaining such 
spaceflight are either theoretically impos- 
sible (for example, anti -gravity); theoreti- 
cally possible, Hue totally impractical (for 
example, being shot out of a cannon or 
simply beyond the present state of the an 
(for example, making use of the solar 
wind as a propulsive force). 

U P UNTIL 1957, THE U S. 

space program was hardly 
an impressive organisation. 
It consisted largely of some 
underfunded military' rock- 
et Specialists and a few dedicated enthusi- 
asts like Willi Ley and Wemhcr van 
Braun, who toured ihe country trying to 
drum up some popular interest in what 
most people thought was a crazy tdea 
from a Buck Rogers comic strip. 

A lfU-pound metal sphere named 
Sputnik — meaning “Icllow traveler’ — 
changed all that. Launched by the Rus- 
sians on Oct. 4, 1957. The firsT man-made 
satcllne orbited Earth at u height of almost 
6()fi miles, its radio transmitter sending 
out subdued beeps. The race for space 
wfl s on . 

One month after Russian cosmonaut 
Yuri Gagarin’s historic flight , American 
astronaut Alan Shepherd went up — and 
down— safely for a 1 1 5- mile-high sub- 
orhiial flight. And in February 1962 ? 
John Glenn hurtled into space for a 5- 
hour flight that completed three full or- 
bits around Earth. The space race was 
beginning to look like a dead heat. 

Then the U-S. began to puil ahead. 
President John Kennedy announced thai 
America would put a man on the moon 
by 1970, and the Gemini series of space 
shots started in 1964 made some impres- 
sive progress toward that goal. Gemini 3 
demonstrated the ability to change 
course in mid flight. Gemini 4 was made 
memorable by Ed White's 20-minute 
walk in space. Gemini 6 and 7 completed 
a successful space rendezvous, maneuver- 



ing to within half an inch of each other. 
And Gemini actually docked in space, 
attaching itself to an orbiting unmanned 
satellite. 

Project Apollo fallowed Gemini. How- 
ever, it got off to a tragic start. On Jan. 27* 
l%7, there was an explosion ns Apollo's 
capsule during a prelaunch lest: Killed 
tvere astronauts Roger Chaffee, Virgil 
"Gus” Grissom and Ed White. Despite 
those who called for an end to the space 
program, Project Apollo was resumed in 
October 1968. 

Powered hy the mighty Saturn rocket 
<363 feet long, with 7,5 million pounds of 
thrust from its first stage * I million 
pounds from its second and 200,000 
pounds from its third j L Apollo ft took off 
for the moon or Dec, 2 1 , 1968. This was a 
trip 300 times farther Than the greatest 
height reached hv any Gemini shol. Apol- 
lo 8 completed 10 lunar orbits, and then 
returned safely. 

On July 20, 1969, the work of the 
previous 1 1 years reached its climax when 
Apollo M’s lunar module touched down 
on the moon, and Neil Armstrong made 
his “giant leap for mankind." 

W ITH THE SUCCESS 
of the man-un-thc- 
moon program. NASA 
shifted its emphasis to 
some of the yet-utian- 
swered questions about man and space. 
Can humans live and work in space? 
What risks dues space travel present? 
What lessons can space Teach us? The 
Sky lab space shots of 1973 and 1974 
sought the answers so These questions. In 
May 1973, an unmanned laboratory con- 
taining living and working accommoda- 
tions for a 3-man crew was placed in orbit. 
Eleven days later* Charles Coo rad > Jo- 
seph Kerwin and Haul Weitz buarded the 
laboratory for nearly a month of experi- 
ments, after repairing the damage that the 
laboratory had suffered during its launch. 
Other crews replaced them, otic staying in 
orbit for 84 days, demonstrating conclu- 
sively that man could survive and work 
for extended periods in space. 

In the summer of 1975, a pair of Vi king 
orbners, each with a lander, went to 
Mars, The landers, self-contained robot 
laboratories, photographed the Martian 
landscapes, analyzed soil samples and 

monitored weather conditions and nun,- 

quakes— the red planet's own version of 
earthquakes. The Vikings provided scien- 
tists on Earth with the most complete 
picture to date of an alien planet. 

In 1977, two Voyager missions set out 
to explore Jupiter and Saturn. Photo- 
graphs from these two missions have 
provided new insights into the nature nf 
our solar system. Voyager 2 flew hy 
Uranus Iasi winter and is still sending 
in formal ion as it heads for Neptune, ap- 
proximately 3 billion miles from Earth . 
Since 19ftl, when ihe {'alumina com 
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pleted its maiden flight NASA's most 
visible activity has been the development 
of the Space Shuttle. The development of 
a reusable spacecraft is a giant step toward 
changing space travel from ihe possible to 
the practical- It is now feasible to travel 
back and forth between orbiting satellites 
and Earth B 

NASA*? almost unbroken string of suc- 
cesses over the pas! quarter -cen lury lulled 
many into a false complacency. 

The tragic explosion of the Shuttle 
Challenger earlier this year is a grim 
reminder that the leap to space is a 
complex and difficult one. But the steady 
process of man toward the stars promises 
to continue fur many years to come. 

I F PRESIDENT REAGAN AND 
the aerospace industry get l heir 
way , space itself will become a tool 
in the development of an airliner 
than can carry passengers from 
New York to Tokyo in two hours. I he 
Trans-Atmospheric Vehicle, now in the 
early concept slages, will borrow technol- 
ogies from the jet age and the Space Age 
to lake a 400-passenger airliner over the 
atmosphere* where il can reach speeds 

190 




The Atlas boos ter rocket { Isfi ) first car- 
ried the Mercury 7 astronauts (above) 
into space. Since the success of the 1969 
Apollo U mission f tight % the goal of the 
space program has been w keep man in 
space indefinitely , 
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approaching 20 limes that of sound. The 
jet age contribution is the ram jet, a 
turbofan engine powered by forced air. 
NASA has taken the technology a step 
further in produce early concepis of the 
scramiet, which combines highspeed hy- 
drogen-powered fan blades wish forced 
air to generate tremendous power, 

The Space Age contribution will be in 
the combination of ceramic Liles and 
strong aerospace plus Lies to form aircraft 
bodies that car take the friction of re- 
entry without weighing too much. Those 
aerospace plastics have already made pos- 
sible great leaps in aircraft that fly closer 
to Earth. 

Thanks to materials like Kevlar, No- 
rne\, graphite and epoxy resin, airframes 
have grown feather light. Just one look at 
any of Bun R man's parenied spori planes 
with the canard noses will reveal the 
enormous advances made even in the 
small-aircraft market. The Rutan planes 
can add square feel to their lifting surfaces 
without adding weight Fewer lhan 20 
years ago, adding lifting surface meant 
adding weight to she heavily laden metal 
lie airframes. The advantage of greaier 
lifting was then lost. 
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Advanced aviation materials have Jed to 
she development m the last decade of 
downsized airliners These 2-engine n 
twin-aisle airplanes carry up to 200 pas- 
sengers — more in l he updated .stretch 
versions. The Boeing 73 7 , 757 and 767 
and McDonnell Douglas twin-aisle pas- 
senger jets have become dominant. 

Having convinced the airlines and the 
flying public that lighter is better, both 
Boeing and McDonnell Douglas are mov- 
ing ahead with larger versions. Boeing has 
on the drawing board a model dubbed the 
7J7 and McDonnell Douglas is working 
on the MD-I lx. Both will approach jum- 
bo size, but with the advent of new 
General Electric and Pratt & Whitney 
engines! they will remain as fud-efficicnt 
as their downsized ancestors. Thu new 
engines lake advantage of advanced avia^ 
rion plastics to form discs and seals that 
can withstand extreme temperature dif- 
ferences experienced at varying altitudes 
and super speeds, 

AIL the technology is geared toward 
something man has become quite at home 
with in nearly a century of flying — short - 
duration trips above ihe clouds. Earth 
may seem like a big place to us, but it 
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Nobody ever got anywhere by thinking small. 









Think big. Think about a sky as big as your dreams. 
About a country that challenges your skiif and imagination. 
Then, think about the perfect vehicle to get you there: 
a full-size pickup from GMC Truck. 

it still offers full-size towing capacity, when properly equipped 
The standard power of the impressive Vo dec V-6 engine. 
Or optional V-Bs, And a host of options that let you conquer 
high society as comfortably as the high country. 

If thinking small was never your style, you should think about 
visiting your nearest GMC Truck deafer (You'll find a listing in 
the Yellow Pages. } Try a full-size GMC pickup on for size. 

You’re certain to fit. 
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Despite tragedies, the i( right stuff"' of 
astronauts like Neil Armstrong (left) has 
kept the space program on track. Reus- 
able Space Shut tie (right) is ike kty to 
establishing a permanent presence in 
space. Space stations (above) will home 
labs, observatories and factories for 
manufacturing in tueightless and hard- 
vacuum conditions . 




grows absurdly smaller as wc look out 
toward the expanses of space. 

For the most part, U.S, spaceflights 
have been short ones, measured in days. 
VThat is needed nexi is something that will 
allow human beings to make a more or 
less permanent home in space. 

The solution is 3 True space siaiion, 
something thai is more elaborate than 
anything the United Stales or the Soviet 
Union has put up. 1 1 must be in high 
enough orbit to remain in space for an 
indefinite period. And it must beconlinu- 
ously occupied. 

Naturally, the occupanis of a space 
siaiion will not remain there indefiniiely, 
at least during ?he early years of such 
structures. Prolonged exposure 10 see ro 
gravity induces some distressing side ef- 
fects. Hones and muscles weaken, so I hat 
cosmonauts who have stayed in space for 
half a year or more have had some trouble 
re-acclimating themselves 10 normal 
Earth conditions. A 3 - month stay, how- 
ever* ear be handled fairly well, particu- 
larly if ihc astronauts exercise regularly 

Plans are iherefote under way now 10 
have a space station in orbit al a height of 
not less than 300 miles above Hatch's 



surface. The living and working quarters 
may consist of four or five large cylinders 
held together firmly. Such a space station 
should house eight asimnauls under 
shirt-sleeve conditions, each of ihent serv- 
ing a 3 -mom h shift and each heing re- 
placed when the shift is over, so thai ihe 
space station is continuously occupied. 

The value of such a space station is 
manifold. Fur erne ihmg, long-range ex- 
periments can be carried otH. Materials 
can be processed. Welding and purifica- 
tion procedures can be tested on a large 
scale and in deiail. 

Then, <00, Earth ran be kept under 
Cittiiinuous observation. For that pur- 
pose, i he or hi I of ihe space staiion would 
be lil led markedly 10 iheequaior r 28 . 5 Q is 
the degree of lili often mentioned 1 so thai 
I he Iropie /.one and both temperate /ones 
can be viewed with ease. 

The space slalion will be large enough 
to store satellites for future launches and 
to have facilities for the servicing and 
maintenance of satellites already in orbit. 
The spice requirements for all I his will 
expand with time* of course, bin the space 
station veil I be so designed that il ran be 
expanded by hooking on additional units. 



The space station can also serve as a 
base for the building of still larger struc- 
tures thai would he too large and massive 
lo launch tn to orbit if they were construct- 
ed on Earth. Instead, she smaller compo- 
nents will be trough! 10 some point in 
space that can be reached by astronauts 
from I he space siatiun, and there they will 
be put together. 

N aturally, 5 pack 

stations will be expensive 
to maintain. Workers and 
supplies will have io be 
brought in and wastes will 
have 10 be removed . 

One obvious way of making ihe space 
station cost efficient is to have it collect 
the energy n needs from space. 

This is not difficult, in principle. The 
si at ton is bashed in sunshine during half 
its orbit abnut Harth — sunshine l hat is 
constant and is noi absorbed, to a greater 
or tenser degree, by an atmosphere. The 
space siaii on being planned now, there- 
fore s will be equipped to exploh solar 
energy. The current space-station design 
includes banks of photoelectric cells that 
will convert sunlight into an electric cur- 
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Boeing 7J? will use advanced plastics lit and &c more fuel -efficient. 




Rutan-type canard-wing plane. 



rent. Such photoelectric cells are routine- 
Iv used fur some energy 'gathering pur- 
poses on Earth right now, and even in 
space, though always in small-scale instal- 
ls lions. The solar array used in connec- 
tion with the space station would he a 
more ambitious and larger installation 
i ham anything we now have. 

Noi only would she solar arrays meet 
l he station's requirements, hut I hey 
would charge storage ball cries. During 
the portion of ihc orbit (hat passes 
through Earth's shadow, ihe siored elec- 
tricity can be used. 

A nother way to 

make a space station more 
self-*ufllrienu and so cui 
down ihe transportation re- 
quirements from Earth's 
surface, involves the matter of food. 

When food is eaten, its components are 
combined with oxygen lu form waste 
material, including carbon dioxide. In the 
process, energy is produced (hat serves to 
maintain ihe life of the eater. Plant life can 
be grown, making use of ihe carbon 
dioxide and the w-asu- to form food and 
oxygen anew, provided sufficient energy, 
in ihe form of light, is supplied. 

A greenhouse, ihcn, will be buili in 
con junction wish the space station, h will 
be lit by electricity drawn from the space 
station’s solar array, and in il a variety of 
fruits and vegetables will he grown. Such 
a greenhouse might well supply 50 per- 
cent or more of the fond eaten by the 
personnel at the station. 

“There is no reason (we can hope) that 
ihe facilities and capabilities of the space 
station cannot be open to all nations even 
il it is buili -:as would appear most likely, 
at the moment j by the L’nilcd Staten 
alone. 

The work l hut the station does in re- 
pairing, maintaining and relaunching sat- 
ellites may serve as a preparation for ihe 
construe! ion and launching of new types 
of satellites designed to serve new pur- 
poses Thus, it is certain that scavenger 
satellites will have to He developed . These 
would remove ihe kind of space debris 
that has been steadily accumulating in 
orbit about Earth in the JO years of the 
Space Age. Even small bits of matter, 
when moving at orbital speeds, can do 
measurable damage on collision. 

Then, ton., all the work performed by 



ihe astronauts on ihe space station will 
teach us how besi to make use of the 
special properties of space— zero gravity, 
hard vacuum, energetic radiation from 
I he sun, and so nn— for industrial pur- 
poses. 

Special structures — factories, not u> 
mince words — can be built to take advan- 
tage of i huso properties lo produce, in 
quantity, such objects as electronic com- 
ponent h and microchips. In such struc- 
tures, purification and welding proce- 
dures ean be carried out, too, as well m an 
unlimited quantity of oiher industrial 
step* limited only by human ingenuity in 
designing ihe necessary devices for ihe 
purpose. 

What's more, the use of automated 
procedures and robots would make un- 
necessary the continued presence of hu- 
man brings in [hese space factories. They 
might show up only occasionally for some 
necessary piece of repair or maintenance. 

This mighi he the beginning of the 
I ransfef u f m uch of the indust ries of Earth 
into orbit. Il would relieve Earth of some 
of the disadvantages of industrial] hli iori, 
since some factories would be removed 
from Earth's surface, without deprix'ing 
us of the advantages, since those same 
factories might run, afu-r all , be more ! ban 
a thousand miles a Wav'. 

N aturally, people 

would want to be able lo 
move to and from the vari- 
ous structures buili in. 
space. For this purpose, 
special vehicles such as the Orbital Trans- 
fer Vehicle, or OTY, arc being planned. 

The OTY will be reusable and space- 
based. Once buili in space* it would be 
beyond the atmosphere and would al- 
ready be moving in orbit with a speed 
approaching five miles per second, h 
would have to add only a small amount of 
speed to move into a higher orbit, even a 
considerably higher orbit. For this reason 
it would require much less fuel than 
vessels that must start from Earih’s sur- 
face, lb therefore, would be able to carry 
proportionately larger payloads. 

The OTV would greatly increase the 
ease and efficiency with which astronauts 
might reach the particular height of 
22*300 miles above the surface of Lrirlh, 
At this height, an object would orbit 
Earth in 24 hours, the same amount of 



time it lakes Earth to turn on its axis. 

If a ship at this height were in a circular 
arbil and moved in the plane of Ida rib's 
equator, il would move about Earth's axis 
in lock Slop with Earth's surface. Some- 
one on Earth's surface looking upward 
would see the ship remaining directly 
overhead indefinitely. The ship is then in 
geostationary or his and il is omJv in that 
orbit that an object could be maintained 
aver one spot on Earth's surface without 
the continuous use of energy. :Sucb an 
orbs! can also be referred in as a Clarke 
orbit, after Arthur C. Clarke, the well- 
known science-fiction writer, who* back 
in 1945, showed how useful such tin orbit 
could he in conned ion with communica- 
tions satellites. ! 

The com bin at inn of space stations and 
□TVs would make it possible to build 
structures in geosi at ionary orbit. A series 
of communications satellites ai different 
places in this orbit means that signals sent 
to the su tel Liles could be sent back with 
Less difficulty than if each satellite were 
moving relative to Earth's surface. 

I T SEEMS CONCEIVABLE 
that solar arrays, miles across, 
might be built in geostationary 
orbit. Where such arrays on 
Earth's surface, or even on ihe 
space station, would be in darkness for 
half of the time, an array in geostationary 
orbii would usually miss Earth’s shadow 
as it turned :due to the lipping of Earth’s 
axis,!. Ihe arrays would enter Earth's 
shadow lor only brief periods during ihe 
days in the neighborhood of each equi- 
nox. Such an array would be exposed lo 
sunlight for 98 percent of the lime alto- 
gether. 

Combined wilh 1 his is ihe fact that solar 
arrays in space ean receive sunlight across 
thv entire spectrum of wa vclengl h* T 
thanks to The absence of atmosphere, it is 
therefore estimated shat an array in geo- 
stationary orbit will pick up bl) limes its 
much energy as that same array on 
Earth'S surface. 

A series of such arrays spaced about 
Earth could convert sunlight firs* to elec- 
tricity, [hen to microwaves. The micro- 
waves could then be beamed to a receiv- 
ing station on Earth (with added 
simplicity, since the array would be mo- 
tionless with reference to ihe receiving 
station i. At the receiving sEalion, the 
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microwaves to u 3d be reconverted to elec- 
tricity and distributed over ihe world. 

Unfortunately* however, [he gcosta- 
l ion ary orbit is a limited resource, for ii is 
only 165,000 miles long. and only so 
many object can be fitted into it. It will 
have to be wisely exploited and with 
forethought. Clearly* the nations of the 
world will have to collaborate on its 
efficient use. 

W HERE DOES ALL 
(he material come from 
(o build [he various 
structure* in space? 
Larch's resources are 
being stretched thin lor I he needs nf 
Larch's own population. And even if 
enough can be found for delivery to 
spaces the act of delivery would be very 
expensive. 

Fortunately, there is an enormous 
piece of real estate that we can reach, real 
estate that we already have reached with 
old-fashioned, non reusable spaceships. Jt 
is the moon. 

Once we have space stations in orbit, it 
will be only a matter of lime before we 
return to the moon. This time, it will not 
be for temporary visits, but to slay — at 
least in relays. Once wc have a permanent 
lunar presence, wc will be able lo sEudy 
the moon in detail and use il as a stable, 
airless base on which to establish a huge 
astronomical observatory. 

More than that, we can establish u 
mining station there. Detailed studies 
have been made concerning ihe gathering 
of ore from the lunar surface. Jr could be 
h ur led i n io space e learomagnet teal ly (.not 
difficult since the moon’s escape velocity 
is noi much more than one- fifth Thai of ihe 
Earth's), and there * in space* it could be 
smelted with ihe use of solar energy. 

Lunar miter ial tan serve as a source of 
Structural metals, cement, concrete, glass 
and even oxygen. With the sun supplying 
energy and the moon supplying material, 
it will be possible for human beings to 
build space structures without calling 
upon Earth itself for excessive supplies of 
energy or matter. 

One might argue that Earth would have 
to supply people, but even that is not 
necessarily so. 

Among the structures that will be built 
in space might he space stations so large 
that they could hold thousands ol people, 
rather than a dozens so large that rotation 
at a not -excessive speed would supply a 
centrifugal effect that would prove an 
adequate substitute for gravity. This 
would avoid the deleterious effects of zero 
gravity. In such stations, human beings 
might be able io live life-tong, generation 
after generation. 

The space settlements could control the 
quantity of sunshine they receive and 
would be free of bad weal her . They would 
keep out deleterious life forms (at least to 
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Joint space expeditions tuitt discover mineral resources in the sola r system. 



a greater extent than we can on Earth j. 
Condition* on space settlement* might 
thus prove ideal for farming. 

Using the knowledge gained when 
greenhouses were added lo she original 
space stations* (he settlements could 
make use of adequate cycling procedure* 
and minimal supplies of fertilizer from 
Earth to produce plants imd even small 
animals in supplies far greater than they 
themselves would need. 

Furthermore, space settlements would 
offer an ideal inducement for space travel. 
At their distance from Earth, the escape 
velocity would he very tow. Between that 
and the omnipresent vacuum nf spate, 
fuel requirements would be moderate, 
and advanced methods of propulsion 



(ion-drive, solar wind sailing i might be 
made praclieal. The space hitlers would 
be far more suited., psychologically* than 
Earthmen would be to the undertaking of 
lung flight*. The *pacv settlers would be 
more accustomed to space and to living 
ill side artificial structures on cycled lood, 
water and oxygen. 

It is they who mighi make the routine 
flights to Mars and the asteroids by the 
mid-Msi century. The asteroids, in par- 
ticular, would offer mining possibilities 
even beyond those of the moon. 

By the end of the 21 si century, human- 
ity might, in this way, be ready to pene- 
trate the vast spaces of the outer solar 
system, and, eventual fy, to move even 
beyond — to the s,Ear^. WH 
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ecommend 25 knots, sir," says Ll. j.g, 
I I ■ Scoit [jirseQ on the bridge of she USS 
Mississippi, He focuses his binoculars 
across 8 miles of the Caribbean, lock- 
:| ing on a dot on a ridge of the Isla de 

H Vieques, An armored troop carrier. 

Agreed," says Capt, Phillip Olson, 
The Mississippi, 585 feel, 11,000 ions and about S2 
billion worth of guided missile cruiser, seems to sit back 
in the water, accelerating like a sports car as she runs for 
the beach. The forward 5-mch gun begins firing at the 
troop carrier. Each shot pains mv jaw and teeth, like a 
punch in the mouth. At 8000 yards, the ship wheels to 
the right and parallels the shore with both the forward 
and aft guns punching shells into the hilts with rapid 
bursts of smoke and flame. Then she cuts hard right 
again and wheels back out to sea, the rear gun continuing 
the cannonade. 

Six minutes of support Eire for landing troops, The 
official U,S. Navy designation for the maneuver is Z-4G- 
(j (modified). Larsen and any other sailor who’s done it 
in the last 40 years call it “The John Wayne." 

From officer-of-lhe-deck duty, Larsen. 26. from Doy- 
kstown, Pennsylvania, and Annapolis, goes down into 
the restricted twilight of the ship’s Combat Information 
Center, “The Arcade," he had thought the first time he 
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saw the low-cdlinged 25-by-50-foot cavern. The center 
is lighted by the red and green glows from 25 computer 
and radar consoles. In one corner, gunnery officers are 
controlling the firing on Vieques, the small island off 
Puerto Rico used U> "qualify” — or test — men and equip- 
ment be lore ships of the line are deployed. 

The gunnery' officers huddle around their consoles 
and map tables, watching on television screens as their 
shells explode. Adjusting, adjusting. “Marine ground 
observer reports 40 yards It mg I" New information is 
punched into the combat computers. 

Gunnery radar is locked on a cluster of rocks off 
Vieques. Using that landmark- computers control the 
guns, constantly adjusting for wind and the ship's piich, 
roll and speed The computers can find any square meter 
on the island. In fact, with the grid maps prepared and 
fed into computers over the years bv the Defense 
Mapping Agency, ihv guns and missiles of the Mississip- 
pi can find almost any square meter on the planet. 

Larsen’s job is more complicated. As missiles officer, 
he has to worry about hitting moving air and water 
targets . His two consoles are located between gunnery 
and the Relative Threat board, a 10- foot -wide electronic 
scoreboard that shows and describes anything in the air 
and on or under the sea within 500 miles of the 
,VJ tisisripp; 

205 



B : AOMBEftPHOm Sr C;£DSr=E HAIL 



ig We mon'i hesitate 
10 do what has to be 
done™ says Navy 
Lt u Scott Larsen. 



Four decks below [he young lieutenant, two CSAls 
(gunnery mate missiles i sic i n a small booth almost 
surrounded by a forest of surface-to-air and surface-to- 
surface missiles. There are more than 200 of them — the 
exact number is classified — in what looks like the 
world's la r gesi automatic vending machine. The Navy 
describes it as ‘the most sophisticated robotic system yet 
built. 1 ’ it can fire two birds every seven seconds, 

They are tactical weapons, designed for protection 
against enemy planes and ships. Torpedo missiles arc 
also on board for antisubmarine warfare, as part of the 
M iwissippt s prime mission — protecting the aircraft car- 
rier in one of the Navy's 13 bank- carrier groups. Bui by 
early next year, the ship will have a strategic role as well , 
with the installation of cighi Tomahawk cruise missile 
silos under the old helicopter pad astern. Then the 
CGN-40 — cr u iser , gu ided- missile , nuc lea r- powered 
Mississippi — will itself be a strategic weapon, A float mg 
platform, requiring fuel once every 13 years, with the 
nuclear weapons capability to take out eight Soviet cities 
within 1000 miles of the world's oceans. 

Scull Larsen and the 580 other men on board the 
Mississippi are part of the 2. 1 -mil lion-person, 5320 
billion American mil il ary machine. They are on picket 
duty at the frontiers of American power, defending our 
nation agdnsi aggressors and ready to strike hack if we 
are struck first. The surface navy* 550 ships, operates 
outside the nation's nuclear triad of land- based intercon- 
tinental missiles. Air Force strategic bombers and nucle- 
ar-powered, nu dear-armed submarines. 

The strategy and the mission of the surface fleet are 
buih around the 13 giant aircraft carriers and their battle 
groups — 13 mobile American air bases, nuclear plat- 
forms "showing the flag" around the world, ready to sail 
l4 in harm's way." 




On fAe Ticondtmp. new generation in anti-air warfare 



“Were ambassadors/' says Larsen. “We deliberately 
display our missiles whenever weTe in port anywhere. A 
big ship, a beautiful ship, an American ship, pretty 
much going anywhere we want to go. ++ 

The cruiser was built in 197H as part of a group 
supporting and protecting a carrier. The surface- [o-air 
missiles, antisubmarine weapons and electronics are all 
pari of creating defensive envelopes of up to 1000 miles 
around the carrier. 

While i he battle group is still the core of any naval nr 
tactical strategy* the Central Command is dearly the task 
force concept for the future. It was originally conceived 
as the Rapid Deployment Force during a Mideast crisis 
several years ago, but the name was changed to Cemral 
Command as the philosophy of the task force evolved. 
When the Central Command structure is completed a 
few years from now, il will be able to answer calls 
anywhere in the world and be in combat in less than a 
week. 

Headquartered at Mac Dill Air Force Base in Florida, 
the Central Command will ultimately be split into 
several 2-, 3- and 4-ship units scattered around 
the Atlantic, Mediterranean and Indian oceans. 




Supert&rriers, support ships and aircraft form a contemporary U. S . naval armada s part of she Navy’s rebuilding program. 
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LMX helicopter-fighter may use 
technologies made far supersonic jets, 

cruise missiles that llv like the Kxocct, 
which sank the HMS Sheffield dunng the 
1982 Falkland* war. 

The Ticondemga is closely retried 10 
another controver-sial ship in the Central 
Command’s future. the yci- unnamed 
DLX^S L This guided- missile destroyer 
wai planned [0 bi L a less Costly and slightly 
smaller version of l he Ar^/s-class ships. 
Smaller was the easy pari. A cl unified 
eongressiundl audit lust year predicted ihe 
DJXi-51 will cost half a hsllinn dollars 
more lhan ihe $1.2 billion Thimdcmga. 

\\"hi]-L- i he A cj- 4 -class ship was built to 
stand offshore and knoek air-n^wu uus- 



TOW r (abtn'-E) destroys enemy armor 

/mm the back of a Jeep. Sit kind* 
of rraissi/ej can be fired from mobile 
multiple missile launcher (left), 



Built around I he .Vcfwtf^dass nuclear car- 
rier, ihe command will include conven- 
tional frigates, battleships, cruisers, land- 
ing era ft ..1 nd other vessels. But new speed 
end strength will come from ships like ihe 
surface-skimming Sanding crafi nick- 
named JEFF-B and (he Affr^class cruis- 
er, both now in ihe expert menial stages. 

The command’s mission is not simple: 
Clear the sea lanes to j troubled area. 
Establish a presence off the coast . Move 
into one or more trouble spots and pro- 
vide safe airfields and seaports tor landing 
troops and supplies. 

Size, speed and stamina start with the 
I:isenhtm\T. □ 1095- foot- Long floating city 
powered hy a pair of nuclear reactors thal 
can bring her up to JO knots. 

The super earner supports an air wing 
of 95 planes and can house more than 
6000 men. li ha.s Wt acres of flight deck,, 
four aircraft devaiors and a hefty 9J,4G5- 
lon displacement. 

Hacking up the big carrier bv ihe end of 
this decade w ill be the _h_A el ass L m ihe 
riitmrfi'rngii -class, guided irmsile cruiser 
li is similar to I jr sen's Wr.vo.vvtppj in 
concept. Founding vessel of she Acgts 
family, the TiitHidct^n is a 5h.?-fwT pas- 
Utrbinc <hip that cruises ai more than 3G 



knots. Qmrcm plans call for construction 
of 15 more Acer* ships by the turn of the 
century. The armaments undoubtedly 
will evolve as new ships arc built, hoi the 
Vessel is lethal even with its conventional 
f-ineh, 54 -cal. MK-4S guns that back up 
the surface-to-air Standard missiles. A 
pair of MK-15 automatic gun systems is 
designed to knock out sea-skimming 
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EVERY DAY IS AN ADVENTURE 




Learning a skill in the Navy can take you a long 
way To faraway places like Morocco, Hong Kong, 
Rio de Janeiro. Places most people only dream 
about. 

Between stops, the adventure never lets up. 
You T ll get hands-on training with some of the most 
advanced equipment in the world. And you can 
chouse tram many exciting career fields -in areas 
from data processing to high-performance aircraft. 

Plus. 3 'ouil make new friends, get thirty days’ 
paid vacation a year, and experience the j-ense 
of pride and accomplishment that comes with 
defending vour country 

See your Navy recruiter for the full story. 

Or call toll-free, 800-327-NAVY, And begin your 
adventure today. 






NAVY. 

IT’S NOT JUST A JOB, IT’S AN ADVENTURE 
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M-l tank interior (above) i$ high tech, 
t/X land operations art based on the 
M-t and Bradley Sighting Vehicle 
(right). Both boast powerful arsenals, 

dies nui of ihe sky , the DDG-5 ] is seen a* 
a supersumvable vessel ihaT can gei in 
close to The beach and gn _ u Mann us tuning 
artillery and missile support, The 466* 
fool DLX i-5 Is will by ve steel hulls and 
sied - plated su perstrtictu re . 

{ idling I roups ashore is the job of 
standard landing vessels today, But by the 
end of ihe decade, the JEFF-B surface 
skimmers will be launched from huge 
vessels l hat cad support mure than 1800 
men. or from smaller and filler landing* 
s-hip docks thal can carry slight I y fewer 
than 1000 men. 

Why not airlift the initial lurcer J'he 
Marines estimate it would take 252 05 
aircraft, K29 C- 14 Is and 166 cargo 747s to 
deliver 30 days" worth of supplies for an 
amphibious brigade- Assuming there arc 
no major equipment breakdowns, the 
cargo pi arses would take 19 days to Accom- 
plish what die pre- puss tinning arm of the 
Cemral Command could do in a wfeek. 

S OME MAY CONSIDER THE 
Navy's rebuilding program 
overly ambitious. The goal is to 
complete the Central Command 
as pari of a 600-ship fleet by the 
1990s. In Testimony before the Senate 
Armed Services Committee, Vice Adm. 
Robert Walters estimated the Navy will 
spend almost $93 billion over i he nexi five 
years to update the total fleet . A cofit- 
con.scious Congress has been questioning 
i he extent of the spending- Rui no one is 
questioning ihe wisdom of creating the 
Central Command and its new concepts 
of speedy delivery and support , 

The Central Command, and for that 
mailer I he rest of the Navy, is but one of 
the financial pressures on a Congress Ho! 
lately in ihe mood to continue spending 
huge sums on a military' buildup. The 
Army, too, is a service going through a 
huge transition as our country’s ground 
force changes us nature from one of a 
ll grunf 1 foot soldier orieniatinn so rhai of 
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a highly specialized, highly mechanized, 
high-technology presence in the world, 

Whai can be seen can be hit. What can 
be his cun be killed - Thai hesi sum * up the 
realities of the battlefield of 1986 and 
beyond- Whatever is visible or emits 
noise, light, heat, odor, electrical energy 
or vibrations can be detected by modern 
technology and quickly destroyed- -often 
wish a single projectile at long range, in 
the dark and in adverse weather. 

The move to high tech in ihe 19H0s has 
come about in response to the numerically 
superior, armor-heavy forces of ihe War- 
saw Pact on one hand, and Soviet- 
equipped forces in ihe Third World on 
she other. As she Army adopted mechani- 
zation in World War II. ic has adopted 
high technology to meet the challenges of 
the present and lutUre. 

While modern technology is ihe key lu 
neutralizing the advantages of potential 
adversaries, the Army remains essentially 
an organization of people. Gen. Oreightnn 
Abrams, former chief of staff of the 
Army, said, "People arenh an the Army. 
People uK the Army." r fhat simply 
means That sophisticated technology has 
always served ihe soldier, and ih.H Vice 
versa. 

Missiles entered the Army inventory 
for beyond -artillery- range mission ,k and 
bore names such js the Jupiter, Redstone, 
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Corporal, Sergeant Honest John. Li isle 
John and Pershing. Air -defense missiles 
such as the N ike -A i ax. Nike- Hercules 
and Nike- Zeus protected nm only ihe 
Army m ihe field hut U.S. metropolilan 
areas from air attack. The HAWK : Hom- 
ing All ihe Way to Kill:, Chaparral and 
Redeye missiles complemented anti -air* 
craft guns in the field. 

But the major emphasis of the Army 
was fighting guerrilla or brush -fire wars 
in which conventional, lightly equipped 
forces could respond rapidly, To find and 
defeai (he guerrilla, the Army developed 
new weapons and adopted the helicopter 
fur wholesale battlefield mobilise. As the 
Jeep was to World War II’s (il Joe, the 
helicopter was to the grunl. 

fn Vietnam, the infantryman was re- 
equipped. His M-l 4 rifle, essentially an 
upgraded M-l adopted in 1957- was re- 
placed by ihe lightweight M-I6. it fired a 
highly lethal, high-velocity 5.56mm bul- 
let. The soldier could carry and expend 
much more ammunition in hallle. The 
squad carried Claymore mines* easily 
placed antipersonnel devices that were 
very effective. 

Even ihe uombai uniform has evolved. 
Dubbed bailie dress* it is ea mots fl aged 
and prince^ again si infrared detection 
devices , The old steel pot is giving wav to 
a new Kcvlar-lammaied helmet with im- 
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M VE RECREATED AN 
AMERICAN OMSK. 




Daisy Unveils A Collector’s Edition Air Rifle That 
Has Been A Century In Tlie Making. 

1986 marks Daisy’s 100th anniversary. When 
you’ve been making and selling precision 
airguns for that long, certain things remain 
constant. Like a steadfast coinmitment to 
quality and craftsmanship. 

Since 1913, the Daisy Model 
25 Pump Gun has been a 
symbol of that commitment . ^ 

That’s why we decided 
to make the Model 25 Centennial Col- 
lector’s Edition rifle the cornerstone if 
airgun of our centennial year. Hv 

Now, you can become a part of /jl* 
American shooting history by own- / JjL 
ing a piece of our histoyy. This very 
special limited edition Model 
25 airgrn \ is an authentic 
recreation * 

of one of the \\ 

1913 originals, Sky m 

right down to the 

steel case-hardened 

finish pump lever, blued x \ 

barrel and receiver. \ x \tMtTJ 



lion bearing our centennial logo \ \ 
is inset in the genuine American \ % 

-walnut Stock. And each gi^iTs indi- 
vidually numbered and accompanied by 
an application for a personalized certificate 



of authenticity? \ 

With each gun comes a free, authentically £ A 
crafted wooden box containing more than 4,000 A 

premium grade steel Daisy BBs. Each box includes 
a hinged top and wood -burned rendering of our 

centennial emblem. 

© Look for our special * 

centehhia] display in stores "T" 1 ' 

everywhere. And remember, t P' 
supplies of this special gun are 
mmxsz&s* limited. So, visit your nearest sporting 
f^iicy goods dealer today and become a part 
iwSSffiJ; of American shooting history. 




Tke zQwihiii mircraft of the future will be able to monitor a pilots vital functions and make its own repairs while in flight* 



proved ballistic protection. Field equip- 
ment from tent pegs Co packs is being 
improved. By next year, another Army 
institution may give way to technology. 
New computerized dog lags are being 
iried by some units. The tags contain a 
microchip ihac encodes mime, rank, ser- 
vice number and medical history. They 
have a IK memory, aboul the same as a 
band calculator. 

Recent improvements in weaponry are 
even more remarkable. For examples the 
venerable Coll .45 pi&tol is being replaced 
after almost 75 years of faithful service to 
the armed forces. The new double-action 
Ecretta 9mm pistol has twice the ammu- 
nition capacity of the Coll. The combat- 
proven AC 1 6 rifle is be ing upgraded for 
greater accuracy and stopping power aT 
longer ranges, the World War U rifle* 
man reloaded after eighi shots. Today's 
M-l 6 rifleman need reload only after four 
times that amount. 

Tankers today ride to bailie in the M-l 
or M-l Al lank. The tanks are powered by 
1 500-hp turbine engines and protected by 
an advanced armor. The M-l mounts a 



1 05 mm cun non, white the M-l At mounts 
u 1 20mm version. Both lire accurately on 
the move in all extremes of weather. 

Tomorrow's tanks will have a self- 
loading. rapid-fire cannon, a crewless gun 
tuner and a coniro] cab so exotic it will 
resemble ihe cockpit of a modern fighter 
plane. A self-loading cannon not only 
increases a tank's firing rate, bus il elimi- 
nates the need for a manned turreL ihus 
removing crewmen from a vulnerable 
position on top of ihe tank This, in iurn. 
permits a tower vehicle silhouette, mak- 
ing a lank harder to sec and hit. Views of 
haiilejleld Terrain. iar gel-tracking plots, 
radar images and other vital maneuvering 
in formal ion are displayed on TV screens 
in the cock pi I so the crewmen are never 
di reedy exposed lo enemy fire. 

An ingenious autoloading system is 
already under develop men I by FMC 
Corp. of Minneapolis. A motor-driven 
carrousel holds 40 rounds of ammunition 
in eight 5 -shell clusters. The carrousel 
Lind the individual clusters rotate inde- 
pendently so that all 40 rounds can be 
brought in (he same location for loading. 



A pivoted transfer tube picks a shell from 
the carrousel, flips it over, slides il side- 
ways and rams it into the cannon's 
breech. After each firing, an extractor 
lube removes the empty shell casing while 
the transfer tube returns to ihe carrousel 
for a fresh round. The reload sequence is 
so fast it can fire 1 20mm rounds at the rate 
of one every five sec ends. 

T HE ARMY'S HELICQF- 
ter of the future is the LUX 
( Light i Id icopter Expeii - 
mental i. Jl will revolutionize 
the eoncepl of a bd icopter > 
making it virtually a fighter aircraft. Since 
prototypes are still being worked on. we 
can only speculate on what the final 
configuration will look like. However* 
designs being developed by contractors 
include one made of composite material 
bonded together with adhesives, cine with 
conventional bearing less rotor systems 
and one with Swivel-nozzle engines with- 
out rotors. Some can fly at twice the speed 
of sound and all have reduced- pilot- work- 
load cockpits. 

Even the helmets worn by chopper 
pilots are something out of science- fiction 
movies The latest development is a hel- 
met-mounted gunsight. All a chopper 
pilot has to do is look at an enemy target . 
The guns will automat ically follow his 
line of sighs no matter which way he 
moves his head. 

The heart of this remarkable system is a 
tiny, l ram parens eyepiece attached to the 
pilot’s helmet so Thai it covers his righi 
eye. The eyepiece is electronically cou- 
pled in a servo-driven optical scanner 
held in a movable grrnbat mount in the 
aircraft s nose. The scanner, either a TV 
camera tor daylight use or an infrared 
sensor for night vision, follows (he move- 
ments of the pilot's head t looking wherev- 
er be looks. The cannon, located under 
the nose in a similar gunhal mount, is 
servo-slaved to the scanner so it puinis 
wherever the scanner is aimed. 

Called IHADSStfor Integrated Helmut 
And Display Sighting System), the Hon- 
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"Big Bird” watches over the Soviet Union from space like a huge global He detector. 
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eywell look-and-shnot sight was designed 
especially for the new Apache antitank 
gunship, but is adaptable in nther combat 
helicopters. 

‘Hie Army missite inventory also has 
been upgraded. The Pal riot medium^ to 
high-altitudc missile provides the main 
defense against high -performs nee air- 
crab - The Pershing IT ground-to-ground 
missile has d ms hie the range and greater 
accuracy than earlier models. The Lance, 
with a range of 7^ kilometers, is targeted 
against missile sites, airfields troop con- 
cent rations and transportation centers. It 
has nuclear and conventional warhead 
capability. 

The Army is honing to a high stale of 
readiness ai the National Training ("enter 
in the desert of California, Using the latest 
computerised technique* and laser tech- 
nology, “friendly" 1 and “enemy 41 forces 
go head -to head in free- maneuver com- 
bat. Sometimes ihe good guys win and 
sometimes they lose. But everyone learns 
lessons that arc normally paid for in blood 
during the first battles of war. 

To gel the most training for the dollar, 
the Army also has adopted simulators. 
Tank crews _ for example, maintain a high 
degree of gunnery skill without the ex- 
pense of firing live ammunition. Re- 
searchers are finding uses for computer 
technology lor everything from commu- 
nications, gunnery and maintenance to 



data linking combat vehicles on the bill tie- 
field. 

J UST OUTSIDE DAYTON, 
Ohio , st a tid h \V r ight - Pa tterson 
Air Force Base, a sprawling com- 
plex of buildings, tarmac, bar- 
racks, labs and an Air Force 
museum. You pass the museum 
first on your way to the gate. In front area 
R-S2, a R-l. an I- IS, a CM 30 and a 
handful of other aircraft from our past and 
present. But you have to wander farther 
down the road to come to the future. 

Thai’s where the Aeronautical Systems 
Division is located. In a complex of 
vaguely marked buildings, ihe ASD is 
working today on the jet fighters, and 
even the Army helicopter?, of the I99CR 
and beyond 

Down one corridor, there's a discus- 
sion going on about artificially intelligent 
aircraft. A (cam of Air Force scientists is 
working on she Pilot 1 ? Associate, an elec- 
tronic brain center expected to go inside a 
future jet fighter as well as the Army’s 
LUX helicopter. 

Up a flight of stairs, w r hcre civilians 
don’t go without an escort T is a corridor of 
labs where researchers arc working on 
making the pilot one with his machine. A 
team of scicniists and Air Force personnel 
is working with a helmet that would scare 
the wit? iiui nf Darih Vader from the 



out Hide, but ftll a pilot with confidence 
from the inside. The inside of the helmet 
contains a set of Vi-inch {diagonal mea- 
sure) TV screens. The pilot doesn't see 
screens. lie juni sets scenes. A computer 
shows him a 3-dimensional pi el Lire of the 
land over which he is flying. "The picture 
is taken by cameras placed strategically 
around the aircraft. 

A computer speaks to the pilot m gentle 
tones s telling him to turn his head this 
way or that. Coming up over ihe horizon 
is an enemy aircraft. A hell goes o(T (a 
chime, real I v. Like those you hear in a 
department store). A soft voice says > 
HV Target to your right.” 'The pilot looks 
down inside his helmet — it covers his 
entire face— and sees a set of instruments. 
As his eye makes contact with the laser 
missile command, he presses a button. 
Then he turns his gaze toward the enemy 
plane and shouts: “Fire!" You can't 
count lo tft before the enemy aircraft 
blows up and disappears from the screen 

In the briefing room, a team of ASD 
scientists talks about the fighter of the 
future — the Advanced Tactical Fighter. 
The aircraft chosen will u hi maid y replace 
the current McDonnell Douglas FT 5 
Ragle and General Dynamics FT 6 Fight- 
ing Falcon sometime in ihe mid- to late 
L yfk. The contenders include McDonnell 
Douglas, General Dynamics s Grumman, 
Boeing, Northrop, Lockheed, Fairchild 
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and Rockwell, most of whose entries are 
still under wraps. 

The ATP will he able u> do ama/.ing 
things. For instance, ihe Pilot's Associate 
will be able Lu monitor a piloid vital 
functions. At present, it is known ihat 
most pilots begin to black out when a 
plane goes over 9 Gs, or nine times Ehe 
force of gravity. In ihe twilight before 
blackout, the pilot doesn L i always know 
he's about to fade away. If he knew he 
were about to black out* he could pull 
away from the G-EUrn and reduce the 
force working against hss body. The Pi- 
lot 1 * Associate will be reading his vital 
signs. It will know when the pilot is 
blacking out and will wrest control of the 
aircraft from him. 

A THOUSAND MILES FROM 
right-Pat terson base is the 
Grumman Aerospace Curp. 
headquarters* where work 
continues on the X-29, an 
■shJiJ looking supersonic jet Thai uses 
graphite forward-swept wings and a ca- 
nard lo give it SiLpertifE and the ability to 
come in and out of previously impossible 
turns. The wings look like they are on 
backward. The advantages of the for- 
ward-swept wing have long been known, 
but until recently nu one could make a 
wing strong enough to point into the 
airsiream at supersonic speeds without 



tearing off. Now, high-strength alloys and 
graphite composites make the idea feasi- 
ble. In conventional aft-swept wings, air- 
flow migrate* out toward the lips, impos- 
ing an outboard load that results in loss of 
lift and premature stall. In Crum man's 
wing design, airflow moves inward to- 
ward the fuselage, leaving the wingtips 
clear. The benefits are increased lift, 
reduced drag, less danger of stalling ai 
low speeds and high angles of attack, and 
greatly improved maneuverability. 

The H-|R is the nevvesl bomber in the 
atr. IPs also expensive: The 100 produc- 
tion airplanes represent research* devel- 
opment, lest, design and production in- 
vestments of £20? mi 1 3 inn each. Critics 
ihink i he B-lR will be detected and 
destroyed easily by tomorrow's defense 
systems. Others question ihe need for a 
manned bomber mission. Some want lo 
bypass the R- 111 in favor of Northrop's 
Advanced Technology Hum her with the 
latest steali h techniques- North rop's ATR 
is in (he testing pha.se. 

TheB-lB's must conspicuous feature is 
its variable-geometry wing, blended into 
[he fuselage for besl aerodynamic perfor- 
mance, Its outer panels are pivoled on 
huge titanium -alios 1 pins nearly 20 inches 
in diameter. Fur takeoff, climb* cruise 
and landing, the wing Swings forward to 
15° of sweep- back angle. For low-level, 
high-subsonic speeds and supersonic 



flights, she wings sweep to their 67° 
maximum. The wing design reduces take- 
off distance and time dramatically com- 
pared to l hat of the B-52. 

The B-lB has ihree bays that can load 
125,000 pounds of weaponry: long- and 
short-range a i r-i o-su r face nudear-wa r- 
head missiles, such as 24 SRAM ishors- 
rangcaltack missiles), sir free-fall bombs, 
either nuclear or conventional i.up lu $4 
Aik. 82 iron bombs). Also, 14 cruise 
missiles can be carried on belly stations. 

The li-1 15 is crammed with ihe black 
boxes of modular, self-checking offensive 
and defensive avionics systems, each sys- 
tem operated by a single crew member, 

T HE LEADING EDGE OF 
our defense systems of the 
next century will mtisl cer- 
tain ly be airborne In fact* 
the Air Force's super seer cl 
Space Division is now charged with noth- 
ing less than developing, launching and 
maintaining satellites that have one mis- 
sion— to keep an eye on Earth 
From 100 miles above Earth, a multi- 
faceted ia Big Bird" satellite keeps watch 
over dozens of Soviet military inslalla- 
lions, crossing over Russia every 90 min- 
utes. Its cameras can be programmed 
from Earih Stations lu ^>um in and out, 
photographing wide fields of view or 
moving in so close that a trained photo- 
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The if Star Wars" concept: airborne defense to shoot demm enemy missiles lit space. 



graphic interpreter will be able to identify 
individual vehicles on the ground, 

Like a global lie detector, America’s 
system of sensing devices in air and space, 
and on land and sea, picks up and relays 
data to skilled analysts. This allows the 
United Stales, to determine whether the 
Russian* arc living up to a treaty. 

Satellites will form the core of what has 
been called the “Star Wars" defense sys- 



tem. It is still being developed* even in 
basic format. 

The general idea of the system is a 
series of satellites thal immediately detecl 
an aggressor's actions — such as the 
launch of a missile toward our country. A 
satellite would relay the information to 
computers* which would in turn relay the 
information lu defensive satellites strate- 
gically placed in Earth orbit. The defen- 



sive satellites would be armed w ith lasers 
or other advanced weapons and would 
knock out the incoming missile well be- 
fore it bad a chance to reach U.S territo- 
ry, Or the computers would alert defen- 
sive ground -based missiles to he launched 
to destroy the incoming missile. In either 
case, compill-crs — machines — would bear 
the brum of our defense. 

T oday, however, most 

of the U.S. defense is. still in 
the hands of people, not ma- 
chines. People like Lt. Scott 
l-arsen aboard the Mississip- 
pi- And f^rsen. is gung ho, fc< If you 
snooze* you lose," he said to me once as 
we hurried between decks. 'What?’ 1 I 
iaid. "Oh*" he smiled. b, lfs an Annapolis 
expression. I use a lot of them." 

He does. He reminds me a lot of John 
Glenn. Not the senator of today, but the 
young Marine captain of yesterday in the 
illm ‘The Right Stuff." Larsen has it. He 
served a hitch as an enlisted man in the 
Marines before going to the Naval Acade- 
my, And I'm glad he’s on our side, 
iL J love the military* 1 * he says. ""I love 
discipline:. There is more responsibility 
and opportunity here than on ihe outside. 
The harder you work in the Navy, the 
more work they give you." 

The loyally of the men I spoke with on 
the Mississippi was, depending on their 
rank,, to their buddies, their department. 




NORAD Command Pan: Deep in Cheyenne Mountain a sophisticated defense system tuaiches for a possible attack. 
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I he ship, and most often to the Navy, 
Only Opt. Phillip Olson mentioned the 
country, and then only after the Navy. 
Controversies and doubts in Washington 
about the cost and potential vulnerability 
of carrier battle groups— or even the 
chance that surface navies might he irrele- 
vant in nuclear exchanges or limited land 
wars— are not part of the oonversaiians 
over the coffee endlessly brewing on 
board the Mississippi. 

Olson. Larsen and the rest are intelli- 
gent and dedicated men sent out to do a 
difficult and dangerous job. and no tem- 
porary shipmate can fat] to he impressed 
with how they do ii, If the job is not new, 
the way ft is done is constantly changing. 

"We used to do mule work. Now the 
seaman is a technician, sluing at a panel 
watching lights go on and oftV ? says Chief 
Petty Officer Duane Johnson, the senior 
enhsied man on board. “Orders used 10 
be orders. Not 1 .' they sound like sugges- 
tions because each man's job is impor- 
tant." 

'Technical background and the hand- 
cve coordination teamed in video-game 
parlors are becoming more and more 
important here/" Olson says as we walk 
the deck toward the Maypole antenna on 
the bow that connects ihe Mississippi'* 
computers with other Navy battle com- 
puters over thousands of miles. Wc are 
talking about how technology and tech- 
nique have changed since each of us 
graduated from college as engineers 25 
years earlier. 

We pass a couple of sailors — sonar 
technicians — and Olson says: "Those 
young men know more than we did when 
we graduated. In fact., they know more 
than graduate electronic engineers did 
only 10 or 13 years ago.' 1 

M aneuvers aside, 

there are few John 
Wayne? in the Navy any- 
more. The talk in Offi- 
cer’s Country — the ward- 
room — and the corridors where seamen 
sleep in stacks of four is not of God_ Mom 
and country but often of salaries, promo- 
tion and 'T-e-up" ! re-enlistment } bonuses . 
Larsen is paid more than 530,000 a year. 
The average pay for the enlisted men on 
the ship is SI 4,000. In the 7-foot by 10- 
fooi cabin f-arsen shares with anothcF 
tumor officer, his side is lined with techni- 
cal manuals and photographs of missiles, 
not of his wife, Susan, branch manager of 
a bank back in Norfolk, Virginia* or their 
y car-old son* Oregon,-. 

The Mississippi and the United States of 
America depend now on men like Scoie 
La ram . li We arc here to maintain whai 
you have at home,"' says Lt, Larsen, who 
was away from his own home for all but 
t wo weeks of the first year of his first son’s 
life, "'We won't hesitate to do what has to 
be done. Not in (he U.S. Navy. We're 
ready. ,f M 




DOW CORNING 



Want to apply 

silicone sealant iike^ 
a professional? c* 

Use a soapy old spron! 



Over time, ordinary caulk cracks 
and falls apart. When that 
happens, it’s time to remove the 
Old caulk with a screw driver and 
replace it with a durable seal. 



DAP* OOW CORN! MG® 
General Purpose Silicone 
Sealant is t he 
perfect solution, It's SO 
flexible, it adjusts to 
movement and 
weather changes. Just 
squeeze it into place- 



The trick to getting 
a smooth bead is to 
tool over the fresh 
sealant with an old 
spoon dipped in a 
soap solution. 

You'll have a pro- 
fessional-looking 
long-lasting seal to 
protect your house I 



Depend on 
DAP 



Dow Coming Silicone Sealants 
were used on the Statue of Liberty in 
its recent centennial restoration. 
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With agriculture in the 
doldrums , farmers are turning 
to new technologies to increase 
profits and harvests . 

BY JANE HOWARD 



Y ou see it on Scolt Toilets on’s face when 
he guides you on a pickup truck tour of 
his partnership's drip- irrigation sys- 
tem and minimum -tillage machin- 
ery-thought lo be the most advanced 
equipment in the world — on 4500 
acres of cotton fields outside Casa 
Grande, Arizona. You hear it in Larry Traubd’s voice 
when he describes his computer- con trolled sprinkling 
system for 640 trellised acres of Granny Smiths and three 
other varieties of apples near Bonita, Arizona. 

In the most discouraging limes American agriculture 
has faced in decades, these young’ farmers, who look as 
resolute as ast ronauls , are determined to keep their place 
on what Tollefson calls the cutting edge of technology'. 

“Back in the boom days,” Traubel says, "anybody 
could make a buck. 11 But of the 650,1100 Americans who 
now farm full time i half a century ago the figure was 
every other person j, 20 or 1CI percent will be forced to 
find some other way of life within two years. "Our 
production and efficiency are haunting us, biting us, $o 
to speak,” one farmer says. “The economy's like a 
balloon filled with water. You can just squeeze the water 
around so many ways. In a world market there's no 
getting around it: American farmers are competing not 
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In a wheat field in Arizona, 
Scott Tollefion of Sundance 
Farms shows his newest farm 
took: PVC piping and a 
computer , The drip-irrigation 
system allows Tollefion and 
farm owner Howard Wuertz to 
automatically apply fertilizer, 
weed killer and pesticides - 



with individuals in other countries? but 
with governments. America is going 10 
have to learn to produce more for less." 

Producing more for less is what Trau- 
beL Tollefson and other formers through- 
out the country are struggling to do. "Wc 
were kind of renegades.. Everyone 
(bought we were era/.y." says Tollefson. a 
former entomologist , of the early days of 
drip- irrigation technology . "But we kepi 
on testing new ways of doing things. 1,1 
Testing also agrees with Traubel, who 
says, L 'Computers are really neat. With 
line-tuned irrigation practices like tem- 
perature sensors in the ground, you can 
start at midnight and arrange any repeti- 
tion you want for the sprinklers, depend- 
ing on what season it is. If I was on my 
own, I L d have to get up at Three in The 
morning and change the water," 

That is the romance of farming, and 
perhaps it is a contributing factor to the 
problems in American farming today, 
America knew the romance — clean liv- 




Newf angled methods of farming com- 
bined with old* fashioned resolve are 
producing more crops for less , 

ing, early rising- do-it-yourself every- 
thing— was coming to an end two decades 
ago. At first, farmers started to sell off 
leveled land to real -estate developers, The 
late Sen. liverelE Dirksen of Illinois be- 
moaned the fact that "land is bringing 
greater profits than labor " 

In recent years, farm equipment. Taxes 
and other costs have risen meteorically, 
while world competition has kept prices 
down at she form. L*ast year, a group of 
folk, country and rock musicians banded 
together to put on the Farm Aid concert tn 
raise funds for formers whose fond was 
threatened with foreclosure, In 1984, 



farm foreclosures were up 60 percent over 
19H3. They were up 80 percent over the 
period 10 years earlier. 

h forming going the way of the sled 
industry? Many experts say it is. Out- 
moded methods and internal tonal compe- 
tition seem to be reducing our power as a 
producer nation. But, as with steel, form- 
ing may he in a period of change rather 
than one of total defeat. In 1880, there 
were a little more than 4 million farms in 
America on about 840 million acres of 
land. By 1945, form acreage had grown to 
1. 1 billion acres, but it was held by only 
million formers. The American farm 
was changing from the single- family oper- 
ation to the corporate megafarm 

Starting in the 19fi0s t the decline in 
family forming accelerated and the acre- 
age itself stopped growing. By Iasi year, 
just 2,5 million owners were control ling 
fewer than I billion acres. 

While the numbers are depressing 10 
the romantic^ they do not lull the whole 
story. For instance, while sale of tradi- 
tional form machinery i. tractors, back 
hoes, reapers and pickers i is down, w r hole 
new fields of technology equipment have 
opened up. These have attracted a new 
breed of entrepreneur formers working as 
family businesses and in partnerships 
with comps. 





Specialized machinery (top left ) t hydroponics ( top right) and laser-guided tevelers (above) kelp produce record harvests. 
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One farmer caifl afford a new laser- 
guided tractor rig. But Southern Califor- 
nia co-ops have been gobbling up the new 
bretd of farm implement at a quickening 
pace in the pas! five years. Laser-guided 
iraclnrs are used by Lettuce farmers to 
level land with accuracy !o thousandths of 
an inch, often doubling productivity at a 
single farm. Laser-guided devices are also 
being used for irrigation projects and 
other precision farming chores. 

D uring the fuel 

crunch of the 1970s;, trac- 
tor manufacturers followed 
the lead of the big auio- 
makers and downsized 
i heir rigs. For the smalt-farm operator 
and rhe greenskeeper t smaller was beuer. 
But for i he midsized farm and the mega- 
fur itu the results were disastrous. Naw 
tractor manufacturers are looking to larg- 
er-sized rigs with high- lech engines lhat 
are efficient and powerful. Ford Tractor 
has on the drawing board a big-horsepow- 
er rig that by the next decade will be able 
10 haul major new technological advances 
like i he Jighi weight laserdevekrs with 
great fuel efficiency being developed by 
the U.S. Agriculture Department 
Tollefsun and Traubd arenh farmers 
because their fathers were — they 
weren't — but because they have chosen to 
be r So has Bill Crane of Arthur, Illinois, 
Crane spent his first 15 years in Spring- 
field, Massachusetts, where his mailman 



father raised him in a tenemem and 
bequeaihed to him the “r” he Mill adds to 
the word i4 idea/ Then, at the end of a 
summer vacation on his maternal grand- 
parents’ farm in Jowa, he decided to stay 
pm instead of going back East with his 
parents. "I chored," 1 he says* “for my 
room and board.'" 

By the time he graduated from an Iowa 
high school in 1955, he was hooked on 
rural Life, if not on fulbiime farming. 
Today, tending 80 acres of corn and 
soybeans as one of this couniry"s 1.7 
million part-time farmers h he is also an 
entrepreneur whose ideas about drainage 
and irrigation are regarded as among ihe 
most innovative in modern agriculture 
He has developed an irrigation system 
Thai in 20 years' time, he believes, may 
prove as important as the development of 
hybrid seed corn and the use of fertilizer. 
il l don't know where 1 picked up the 
habit/ Crane says, “but I like to think in 
the abstract, turn things inside gut. Mori 
farmers don't do that." More farmers are 
going to have to. 

“Welcome To Arthur*” say billboards 
in i h is town of 2122. “You're A Stranger 
Only Once.” In a J 31- per- night room at 
ihe Arthur Country Inn, a sign says, 
“Please Treat Our Towels Respectfully/ 
Arthur could hardly be mure reassuringly 
quaint. Amish and Mennonile families 
from outlying farmsteads park their 
horse-drawn carriages across from ihe 
Old Heidelberg, where d inner , served at 



noontime, rarely eosis more than $2. Men 
are bearded, women wear bonnets and 
their laundry — all decorous blue and gray 
and while — is hung iq dry on clotheslines 
even in ihe coldest weal hen these sects 
have no use for washers, dryers, cars or 
os her signs of world] mess. When an 
Amish girl wens with an M English” family 
on a shopping trip from Arthur io Deca- 
tur, a ciiy 40 miles away — which her 
people equate with Gomorrah— her par- 
ents were appalled to learn that she had 
been for a ride on an escalator. 

Bill Crane is Methodist, not Amish, 
and very much a man of ihe modern 
world. Nobody questions his place as one 
of the more imposing citizens of Anhur. 
He has been to Wesi Germany several 
limes on business and seen most of the 
Untied Slates l T guess 1 could live any 
place l wanted to, 17 he says, “but I don h i 
know where I’d rather be than Arthur." 1 
The town's calm tempo suils him , and his 
house, on the road iusi north of townHs as 
gord a headquarters as any for W.E. 
Crane Inc —Farm Drainage and Water 
Manage men i Systems. 

His business is, as he sometimes puts 
it , ditch digging. Using elaborate machin- 
ery of his own design t he digs trenches in 
the rich black soil surrounding Arthur 
and installs slatted pipes on slopes where 
layers of soil 2 so 12 feet deep allow 
artificially maintained water levels, sup- 
plied from wells, streams, ponds or irriga- 
tion diiches. Water comrol devices. 




tarty tractors (above) were 
powerful and tireless, but too 
expensive for most farmers , 



Mott important farm 
invention since the 
plow: mechanical reaper 
(rightX introduced in 
1830s, Crude s team 
engines, like rotating 
tiller (above), began 
to replace the horse. 
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dream, we re proud to have 
helped make it a reality 
For over thirty-five yeans, 
we ve been creating inno- 
vative. precisely engineered 
lawn and garden machinery 
10 help Keep America look- 
ing good Machines built 
tor durability. dependability 
and hardworking elhciency 
All Qualities that helped 
make this country I tie great 
nation it is today 
America, you never looked 
better And Miss Liberty, 
you re a sight lor sore eyes 



On the occasion of hor 100th 
birthday and restoration we 
at SNAPPER would like to 
salute Miss Liberty as a stir- 
ring symbol of alMhe good 
things America Stands foi 
Starting with the offer of 
hope and opportunity tor all 
The promise of a better l ife 
for everyone willing to wor k 
for it The American Dream 
At SNAPPER. Our people 
have always believed in 
The American Dream And 
because home and lanuly 
are part and parcel of this 
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placed even 1 W: or 2 fees of elevation 
difference, drain water from the ground 
and save it there until it is needed for 
irrigai ion. Then the devices force ii 10 rise 
and seek its level. Sometimes Crane de- 
cides which fields to drain on the basis of 
infrared photographs that he takes from 
rented airplanes. "Infrared/’ he says, 
“cuts through the ha^c real good, gives 
more con ( ro! T sharper defini i ion ^ can spot 
disease and determine whether something 
is over- or under wan? red/' 

The “ditch-digging" business has be- 
come much more complex than any of its 
parrici pants Let on, In Greeley * Colorado* 
for instance. USD A ditch diggers have 
constructed j network of drip-irrigafiun 
devices linked lo a computer and a series 
of sensors called “mass-flow poro- 
meters, 11 The pinky-sized poromeier is so 
sensitive it can register the opening and 
closing of the stomata cells in a plant's 
leaf. When the microscopic cells dose, 
the plan! is in need of water. That fact is 
transmitted to a computer that starts wa- 
ter flowing down The line where the 
Thirsty plant lives. When the stomata cells 
open again, the water is shut off automati- 
cally. Virtually alt the water is used up by 
the plants. Not many drop* are lost to 
vaporization. 

A new device that can produce fertilizer 
on the spot can be expected lo be in 
operation in large dry areas of the count ry 
by ihe end of the decade. Aeronautical 
engineer Moshe Akmaro’s device is 



mounted on a lighl truck, As one field is 
harvested* the remaining pans of the 
plants are shunted into a liny furnace 
whose indirect heat start* a rapid and 
continuous fermentation process. The re- 
sult is nitrogen- rich filler that is then 
pumped with water into a waiting field to 
make a healthy bed for the next crop. 
Adjacent fields can be used instantly to 
fertilize one another. 

The purpose of the new technology is lo 
make each farmer's field highly efficient. 
One might call them food factories in 
future years. 

Ini-Drain, as Crane calls hi* system* 
uses the same pipes to drain field* when 
the soil is too wet, as it often is in east- 
central Illinois, and to irrigate them, from 
below- the surface* when the soil is loo 
dry— as i l often is. “We're doing whai the 
weatherman is failing to do/ h says Crane. 
“A farmer can have the best seed com 
going, but if there isn't enough rain, he’s 
out of luck. Modern machinery > hybrid 
seeds, insecticides, germicide* and the 
ability lo harvest are all very well, but not 
when you can't control the weather. 

“fi's a cruel paradox," he says, “when 
you have wet fields in spring* when every 
planting delay reduces yield* followed by 
drought during important stages of plant 
development when yield is further re- 
duced by lack of moisture. li i a worse 
when falls are wet* with difficult harvests 
and yields reduced still further. " 

With Irri- Drain, a System that costs 



5600 to 5700 per acre to install and is now 
being used in 26 stales, the farmer can 
adjust precisely the water table he want* 
with completely buried, remotely con- 
trolled and monitored automatic devices. 
“The system," says. Crane, “uses much 
less water and horsepower than, conven- 
tional overhead irrigation systems, with 
no evaporative loss. It allows earlier 
spring planting date*.'* 

Crane is also nationally recognized for 
work in anuthcr realm. Mis only advanced 
diploma is a certificate from the Closed- 
Loop Hart h -Coupled Heat Eump Work- 
shop, conducted by Oklahoma State Uni- 
versity in February 1983. Earth-tube air 
tempering systems, which Crane works 
on during hi* offseasons, bring cool air 
from the ground in summer and warm air 
in winter through a system of 15 pipes. 
Condensing water— accumulating at a 
rale of a* much a* 12 gallons an hour — 
runs into a sump at the hoi mm of the Well . 

“It's 10 limes more cooling than air- 
conditioning systems, pumping air up 
and running a fan, allowing ihc earth to 
act as a heal transfer," says Crane. 
“There's a lot of mass down l he re. People 
in the healing and air-condiiioning busi- 
ness know absolutely nothing about 
trenching and geothermal heal under- 
ground and vice versa.” Earth- tube heal 
exchangers, he says* are a cost-effective* 
feasible supplement to ventilation sys- 
tems. They can replace most or all of ihe 
average ventilation healing fuel needed. 



£arJ_v combines were powered 6y 33 -mute 
r earns- Modem harvesters ( inset) are 
faster and more efficient. 
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Last year, NAPA sold two auto parts 
for every man, woman, child... 
and dog in America. 





T hat’s over 600,000,000 
NAPA parts. Almost four 
for every car on the road. And 
you don’t sell that many auto 
parts without doing a lot of 
things right. 

All the right parts. 

Every NAPA parts 
store, garage and service 
outlet has access to 
over 100,000 dif- 
ferent parts and 
products for 
domestic 
and import 
cars. That 



the part you need, when you 
need it. If we don’t, we can 
usually get it for you in 
twenty -four hours or less. And 
NAPA parts are made to ex- 
acting standards of 
quality. They’re 
designed to fit right 
and work right. In 
fact, many are made 
better than your 
car's original 
factory equip- 
ment. If you 
ever do get 
a problem 
part from 
NAPA, 
(and we 
don’t 



means 
we'll prob- 
ably have Call I '•800’LET-PiA PA for the MAMA store closest to you. 



think you will), well make it 
right, right away. 

All the right places. 

Over 60.000 parts stores, 
garages and service locations 
cam r NAPA parts and products. 
You can’t get them at discount 
stores or supermarkets. 
Only from local, auto- 
motive professionals 
who sell the NAPA 
Brand because they 
choose to. They're 
the most impc irtant part 
of this parts organization. 
If you want the right part, 
in the right place. 



jVA/M parts are as good (ts. or 
better than original factory etpiipment 

right now, look for the 
NAPA sign of quality. We’ve 
got all the 
right parts 
in all the 
right places 

All the right parts in 
all the right places ' 
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that help it move over a variety of terrain 
almost on cat’s paws. Again, the result is 
more crop per acre. 

Arizona Stale University researchers 
have used advanced aviation materials tu 
construe! an open-air greenhouse for de- 
sert farming, The experimental farm sta- 
tion in the Arizona desert is designed to 
overcome the major temperature shifts of 
the region and to conserve water. In the 
daylime, the desert’s temperature can rise 
above 100°. while at night lime the air gets 
chilly and sometimes even forms a frost. 

With the open-air greenhouse, re- 
stare hers have been able to work the 
desert soil, plant legumes, water them 
and keep in the sun's indirect heat while 
reflecting away direct heat. At night, 
when temperatures plunge, the air inside 
the jet -age plastic canopy stays warm and 
moist. The development may open thou- 
sands of new farming acres in the South- 
west in the next decade, 

“Have vou had supper yet?* 1 a \ r isiior 
arriving at the Crane household at 5:30 
p.m. is asked The visitor, who hasn't > is 
at once seated with her host over plates of 
pot roast, baked potatoes, home-canned 
beans, apple pie and iced tea. The rest of 
the faintly has already eaten. Kila, who 
canned the beans and who teaches typing 
and business an he Arthur High School - 
is off to cheer the Arthur Knights J-V 
basketball squad, which includes her son 
Jim. Jim plays the trumpet and may 
become a draftsman. “There's a lot of him 
m me," Bill Crane says. fc iIe H $ my re- 
placements that's fur sure/’ Jim's sister 
Susan, a Saxophonist who may leach 
botany, has gone tml to earn money baby- 
sitting. For Christmas, the Crane kids got 
a $150Q computer — L, s bunch less ihan 
the SI 0,000 we spent on our own first 
one,” their father says. Crane is con- 
vinced that today there are two kinds of 
kids growing up, those who understand 
computers and those who don’t. 

Across the room are Compact Discs of 
Ravel's t: Bolero" and Bach organ pre- 
ludes played by H. Power Biggs. "All my 
life I’ve wanted to hear that majestic 
sound of l he Trinity Methodist Church." 

Crane Jtiesn'l want to lake too much 
credit as an inventor “A lot of what we do 
is merely line- tuning ideas from guys who 
were truly the leaders, guys who lived a 
long lime ago and gave us such a vast 
knowledge to draw on. I'm not sure 
people who had the long best job weren't 
The originals with horse, chain and crude 
surveying equipment in Lincoln's time. 
And lei's nol forget — we’re amazingly 
dumb sometimes — that tile for drainage 
was Used before Christ. 

“Technology is good/' he says, 1 bus it 
Can be a mixed bag. The fanciest tractors 
with ihe most gadgets won’t be cost- 
effective unless they’re Iruly needed. Oth- 
erwise they're just gadgets- a mockery, a 
joke." For all ihe aerial photography he 
does* making infrared pictures, he has no 
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as well as provide substantia I summer 
cooling for animal housing. These sys- 
tems relax sows, induce them to nurse 
better and increase the weaning size of 
their young. They also are useful for bull 
semen collection: “When yon Ye col lee- 
rin' it, you want to make sure they’re 
feel in' good/ 1 says Warren Qoetsch of the 
state university's agriculture I engineering 
extension service, 

ll 33ilSC says Goelseh, who has worked 
closely with Crane, “i* nm a ftirrtllam 
artist. He’s genuinely interested in mak- 
ing a Hv ing and making sure his services 
will enrich the business as well as the 
personal lives of people he works for/' 
Professor Carroll JAY. Drahlos of ihe 
agricultural engineering department of 
the University of Illinois also has strong 
praise for Crane's work. “We m the 
university arc not always able to jump as 
fast as we mlghi like, bui we feel we have a 
lot lo gain from walchin 1 Bill real close.” 

America’s rural universities started out 
ax colleges of agriculture and engineering. 
In the post- World War M years, they 
added schools and became universities. 
Two forces have driven the rural schools 
back into serious farm research: greater 
competition for the best students and a 
fresh call for new farm developments. 

Since the 1960s, viniculture and viti- 



culture, ihe sciences of making wine and 
growing grapes* have blossomed at 
schools across Ihe nation. At the Universi- 
ty of California at Davis, researchers are 
cranking out new grape-picking machines 
Ebal destroy fewer grapes than their pre- 
decessors white picking ai a faster pace. 
The advantages are many, including a key 
point: Wine grapes should he picked on 
the day when they are perfect for making 
wine. High-speed picking makes better 
vrine and more of it. Similar work at 
Cornell University has led to the develop- 
ment of specialized harvesting machines 
that have doubled the New York swine- 
grape harvest since the end of the war. 

More obscure research at these schools 
has led lo new developments in mccrocli- 
matology, the study of climate changes in 
small areas, such as the grape -growing 
valleys of California. Today, scientists 
using computers can predict minute 
weather-pattern changes and save entire 
crops from frost and disease. 

University researchers have reached 
into other areas of science and engineer- 
ing to produce equipment for the |9ft(k 
and 1990s. At Syracuse University* Pro- 
fessor Lawrence P. Peer helped ssan a 
veritable i me lor revolution two years ago 
with the introduction of his 1200-pound 
Grizzly tractor. It has 16 soft rubber tires 



Bill Crane's Irri-Drain draws water from fields when they' re too wet and stores ii. 
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BLUE RIBBON TV. 

FOR WHATEVER ROAD YOU TAKE. 




Blue Ribbon IV Dayton's topof- 
the-iine steel belted radial Built 
to handle the road in all kinds 
of weather mile after mile after 
mile. 

It's exactly what you're baking 
for in a passenger car tire. 
Uncompromising handling, the 
result of engineering you can 
see and feel in a tread pattern 
that holds fast to the road. 

Plus uncompromising value 
that gives you the durability 



and strength that add up to 
longer tire life.. . mare driving 
miles. 

Ask your Dayton Dealer about 
convenient monthly terms with 
the Dayton credit card He's in 
the Yellow Pages. And he'll put 
you on to something good. 

The Blue Ribbon IV it goes the 
distance mile after mile 




Dayton 

DAYTON, WIFE POSQIBLY THE BEST TIRE FOR YOUR MONEY 

MarnputtiT LEjUimm-iHidit rifL-asH 




The U.S. farm may look the same, but technology is changing its operation ■ 



wish l«> possess his own airplane. “Small- 
business men who da,” he says, ''in. my 
experience, almost always 30 under. 
There are mare urgent things 10 worry 
about. Gelling Technology 10 ihe market- 
place is hard, especially when technology 
is so much ahead of itself. You have lo sell 
all ihe lime. Seilin\ as someone taid, is a 
little like sharin'— if yon don't do it every 
day, you become a linlc bit of a bum / 4 

T he job of selling 

technology has fallen on the 
government agencies l hat 
fund development , perform 
research and then field -lest 
1 he new devices A new 1 racier for the 
mega farm, culled The Spanner, is coming 
wtihin five years. The machine, currently 
being tested by the Agriculture Depart- 
mem ’5 Research Service h has a Jf)-foot- 
wide framu that can nil five limes the 
number of rows as the [radiikma! single 
Tractor. Several American manufacturers 
arc toying with the Idea of The Spanner, 
but first l hey ' 1 1 have to see it catch on. 
Thai job will fall on select agricultural 
extension services working whh farmers 
to improve productivity, 

Ai West Virginia University 1 , an engi* 
necring learn recently completed work 
with I hi: Agriculture Department or an 
apple picker that has a robot arm capable 



of grabbing a tree, shaking off the ripe 
apples, catching them as the picker rolls 
dow n the grave and dropping ihem dain- 
tily into a storage bin. The device was first 
used ai the experimental station, then at u 
handful of extension service locutions, 
and is now nn the market. 

Until recently * farmers were slow to 
grasp ihe meaning of leaps in genetic 
engineering and the sell fell once again lo 
the USDA. But once the farmers are sold 4 
the technology flies fa vter than even re- 



search bureaucrats can comprehend. 

Take ihe rapidly growing industry of 
eugenic cable development. Thanks 10 
the 1970s development of frozen embry- 
os^ the beef industry is suddenly finding a 
new r source of profit. Frown embryo 
entrepreneurs pay high prices for a bull 
with a well -documented family line — one 
[hat produces fast -growing offspring with 
excellent beef-bearing characteristics. An 
embryo from a desired mate can be frozen 
until the sample of prize- bull semen is 




ALLTHE POWER YOU'VE ALWAYS WANTED. 



It's all in the * HP, 7 gallon lank mourned Power Pal ,M An air 
compressor that powers over 14 different an tools It's oilless and 
maintenance free U.L listed, too Mo wondei ihe tank mounted 
Power Pal is the #1 selling air compressor in the United States 
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IT'LL INFLATE AND ROTATE IT'LL KNOCK OFF A MUFFLER 



THE CAMPBELL HAUSFELD 
TANK MOUNTED COMPRESSOR 



F or your Inca l dpj lei call 300- 5 4 y 5791 in Ohio. 513- 167 - 1 1 25 




purchased from any one of the growing 
number uf hank*. The results have been 
lull in ihe pockets of cattle ranchers. 

In plant genetics, the new buEEWurd is 
“i issue culture/ 1 Take a liny cutting from 
a desirable tree and place ii in a gel with 
she proper balance of nutrients and you 
have a plamable sprout within weeks. 
Within a year, the sproul becomes a 
hearty sapling. Within live years, tl is 
yielding fruit. Farmers have been slow to 
adopt i he i issue culture revolution. Bui 
[he L T SI>A recently announced us first 
crop from a grove grown from cuttings 
varied in a single jar. The grove pro- 
duced 125 pounds of apples live years 
after ihe cultures were placed in the gcL 

1 1 doesn't rake a genius to do the 
arithmetic. USDA scientists predict en- 
tire new fru is -producing farms will begin 
to emerge within the nex[ live years . some 
of them becoming highly productive in 
ihe mid- 1990a on land that is vacant 
today. When the lumber industry accepts 
the l issue culture phenomenon , things 
can be expected to improve in an induslry 
lhat is hurting at present. 

"A man only hits 20 or 30 crops in his 
life/* Crane says, “ You’re only going to 
harvest so many crops.” He would agree 
with Larry Traubel, whose Granny Smith 
apples nourish in ihe desert, irrigated by 
computer-run overhead sprinklers, that 



"outdoors is the place to w r ork. I decided 
that when I was a lit lie guy/' He would 
also agree with Scon "J olid son n whose 
cot ton -growing techniques arc admired, 
and ]mi Laled, by visitors from Israel. 
11 aid and Australia- that "we can’t wail 
for new develop men ts to eome down the 
pike. We have to si art now." 

F OB AMERICA, NOW IS 
the time to si art in two other 
areas loosely related to agri- 
culture; hydroponics and 
marie u I tare . I i ydropon ics 

was resisted hv farmers back in the 1970s 
when (he USD A began |o make new 
strides in the development of chemical 
mixtures shai could grow bumper crops in 
water. It was the wave of the future. 
Farmers would later run lo embrace l he 
technology- which Lets them grow crops 
vertically on small patches of enclosed 
space. But ii didn’t catch on like lire until 
i he early pari nf this decade, when a 
number of non farming entrepreneurs be- 
gan looking at the possible profils. Today, 
the US DA counts 900 purely hydroponic 
larms across ihe nation. 

In mariculture, sea food is grown in 
artificially constructed environments In 
the Bahamas* the U S, Geological Survey 
has helped fund an Alaska king crab 
ranch as a demonstration project- Ii is 



built upon an Artificial reef where the 
crabs can he grown under strict control in 
underwater compartments [hat keep 
predators oui. The University of l/alifor 
nia at Davis is working a shrimp mrih on 
the California coast. There- a perfectly 
balanced brine Oiled with nutrients is 
used to raise a bumper Crop of shrimp. It 
reminds one of Ben Franklin's vision of a 
trout farm ^where a man-made brook can 
be kept under control for the raising of 
fish for commercial purposes.' " Frank- 
lin's l rout farm was just a dream. Its 
reality is replayed each year in Washing 
con state and in eastern Oonnectieut, 
where man-made salmon hatcheries are 
replenishing an almost dying population 
of food fish, making Franklin’s dream 
words to live by. That is filling in the 
American farming community, where 
words Eg live by are cherished. 

In ToHefsofi's living room- on an end 
table ne\i to his wile's trampoline, is a 
Bible. On Trail be fs kitchen wall hangs a 
sampler that says, “Who plants a iree in 
the sod and wails loses believes in God/ 1 
On Crane's wall, next to his home photo- 
copy machine, a sampler says, "To a 
friend's house the way is never far.'' The 
unassuming pioneers who choose these 
unassuming sentiments are proving, by 
their mastery of technology , thai farmers 
need not be a vanishing breed IW 
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Get Power Pal p the first tankless air compressor 
Just plug it 'in. set color coded dial, and go 
6 piece tool kit inducted 

THE CAMPBELL HAUSFELD 
TANKLESS AH COMPRESSOR. 
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Space Age materials and sophisticated 
design are changing the way 
we travel the oceans . 



The 

New Man 

And The 
Sea 



BY WILLIAM F, BUCKLEY JR. AND CHRISTOPHER BUCKLEY 



H e scheduled a lunch and go! quickly 
to ihe point, spending only 10 min- 
utes on the maladminist ration of the 
economy by Congress, the Fed. the 
Executive and the Supreme Court, 
He wanted a sailboat, “I don't mind 
telling you that what I warn isn't 
exactly conventional. 1 want the best. 1 want room to 
move around in . I want to be able to live in that sailboat. 
And I want to ml in that sailboat, not putter around." 

William Simon, former treasury secretary, was actual- 
ly asking for advice. We told him that we had reduced 
our own ambitions and now owned only a little 36-foot 
sloop. Never mind . He had read our books and he knew 
that we liked as much comfort afloat as a true sailing boat 
can get. “I want that, plus." 

We met a few times on the subject and, as inevitably 
happens any time sailors sit down to talk about a project, 
what materialized was: a list. This list went on at 
considerable length. The boat would be — “what would 



you think of 150 feet? A thoroughly modern vessel, 
everything in it that one could want for a long, comfort- 
able life at sea and in port." 

For the first time the subject of cost came up, and he 
asked what we thought it would require to maintain such 
a boat as he had in mind. We asked him, did he know' the 
law of Rusher's Gap? Well, we said, it’s easier to explain 
a posteriori — by giving an example. 

You want to build a swimming pool and the pool 
construction agent makes a few calculations and tel Is you 
he figures it will cost $10,000. But you are a man of the 
world. You do not get deceived by these seductive 
improvisations. You know perfectly well it will end up 
costing 513,000. Rusher's Gap is the difference between 
513,000 and what ii a auulfy ends up costing. 

At which point, trying lo act like men of the world 
(though come to think of it, in respect of a knowiedge of 
the expense of maintaining boats, we guess we qualify), 
we said: "Put it this wav: Figure it comes down to about 
the same as maintaining a Learjel,’' 
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The Stale of the an in high-powered luxury* yachts; Welkraffs aerodynamic Italia SO, 



He liked thai. He has a Learjci. 

We recommended Sparkman & Stephens as design- 
ers, and gave him the name of the finest sailing capiain 
we've ever been at sea with, specifying only 
that if they liked each other and made a deak our captain 
would not be available during the month of June 1985, 
“We're going to cross the Pacific together/ 1 

S OMETIME AFTER MIDNIGHT, A COU- 
ple of hundred miles southeast of Hawaii, 
Capt. Allan J mining, a New Zealander* 
climbed up on deck of she sailing ketch Stales- 
rial. We were adjusting the down haul on the 
spinnaker boom, the wind was steady at about 15 knots, 
the sky was brazenly clear- He putted out a beer from the 
deck cooler and we spoke of the new boat being built in 
Italy* under his super- 
vision, for our new 
friend. We asked how 
many crew would be 
needed to sail (he 124- 
foot beauty (the overall 
length S & S persuad- 
ed our friend was rig hi 
for the boat he 
wished), and the aston- 
ishing reply to that 
question tells most elo- 
quently the story of the 
modernization of sail- 
ing craft. Answer; five. 

If he had said 15, we 
would not have been 
surprised. For years 
we raced a 40- footer* a 



crew of eight a near -absolute requirement. Our cruising 
60- fool schooner Cyrano, obliging charterers, required a 
crew of four. 

The world had changed: Simon's boat would sail with 
one captain, one engineer, one mate, one hand, one 
cook. They would lake her anywhere in the world, 
sailing day and night. 

‘The most automated bugger/’ the captain classified 
it, he had ever imagined, let alone laid eyes on. 
Aluminum hull, two 56- kw. generators, nine sets of 8- 
volt cells (3700 pounds of batteries for more than 2000 
amp-hours), 4500 gallons of fuel (figure 25 gallons an 
hour for engine plus generators; they'll need charging 
only four hours per dayl. You have 200 at 10.5 knots, 
roughly L.A. io Honolulu. Bui it's a sailboat ^ which 
means you don't have to worry* really + about fuel 

going anywhere, from 
anywhere. 

"Of course,’ 1 the 
captain said, “every 
couple of months well 
need to bring people in 
at port and do our 
heavy re varnishing, 
that kind of thing, 
There’s going to be a 
lot of wood on her, and 
you’ll need outside 
help to take care of 
that/ 1 But at sea, just 
five people. Thar's all 
The engineers will 
have spent a week or 
more at each of the 
firms they're buying 



Aquas port's Osprey 196 is the latest in center-console fishing boars. 
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the big uni is from: the engine, [be refrig- 
eration, the electronics, ihe generators, 
“Well he pretty much self-sustaining^' 
said Jouning* who has never been known 
to err about anything* save the date at 
which bis daughter would arrive on l:arlh 
i two days after this conversation, three 
weeks late?. 

We asked him the following afternoon . 
when our whole crew was sprawled ahoul 
the cockpit in the tropical, sieady, down- 
wind breeze, enjoying drinks before sup- 
per, to tell our friends the amazing details 
about l he boat. 

'"T el] i hem about the sails, Allan." 

Well, the captain said, put it this way: 
To get any of the sails So do anything -To 
go up or come down, to contract in size to 
exaclly she desired area or to expand — all 
you’ll have to do “is press a burion," 
Chris Buckley, sipping a marpriia and 
wearing dark glasses, to mute his inso- 
lence, observed, “What's so new about 



Communications? Our friend consid- 
ered, but finally rejected, a 540,000 satel- 
lite system, "ITiis. is, as yet. an unsightly 
colossus sheathed by a huge dome, wilhin 
which gyroscopic compasses keep their 
eyes trained on the relevant satellite. 
True* the results are miraculous; You gel 
to use your telephone as you would the 
phone in your home. 

However, Simon will settle for the 
conventional Single Side Band, plus, of 
course, teletypes igreat energy consum- 
ers, by the way), and around the corner 
there is GPS (Global Positioning System?. 
Meanwhile, I here is Sal Ha v and Loran 
and radar and (we know because we've 
sailed i he oceans with him) Allan Join- 
ing's sextant. 

It Jctes not do today, anymore than 
during the golden age of J-Boais* les count 
dollars dismayingly while satisfying the 
compulsive desire to sail grandly. The 
miracle is that— always excepting those 




distempers of ocean that, when they come 
around , simply move modern technology 
out of the way and lake om — contempo- 
rary materials provide what for so long 
seemed impossible: The combination of 
l) a lot of room, 2 ? stowage fur everything 
you need or want, including a pipe organ 
and a jacuzzi , 3 1 propulsion mostly by sail 
and 4: only five people running a boat 
longer by 34 fee? than ihe Mayflower, 

We do not need the word of the Nation- 
al Marine Manufacturers Assn, to con- 
firm the evidence of our eyes, which is 
Thai boating is growing as never before. 
The buying public is — buying. 

And ifs more lhan accessories. The 
industry has come up with new hull 
designs, new materials and improvement 
of heavy component parts of boating, like 
motors. 

Package boats are big They are ihe 
easy-go approach to boating. Buy she 
package and take off. They include, as a 
rule, i he boat, motor, irailer and drive- 
away accessories. Many packages arc less 
than 5 10.000, with 59995 seeming to be a 
magic number. 

If you are a sailor in ihe lomormw-we- 
may-dic mood, have a look at the new 
i tat teras 4L a large fiberglass sports- 
fisherman fabricated from high-tech 
lightweight male rials. Inside the luxury 
model is a queen-sized master stateroom, 
a guest room with upper and lower 
berths, a galley wiih full-size refrigerator, 
freezer* range and microwave oven and 
the latest sieahh technology to evade your 
banker when he comes chasing you in his 
Mosquito. 

If speed, not luxury* is what you want, 
have a look at the new Cigarette 3S; or the 
Chris-Gat, with speed up to 100 mph. Or 
ihe bourn am 1 2-Mcter, wiih its twin 330 



Povm tit the pan: a pleasure bom 
regatta in 1932 (above), A crew of 
five kepi the $aih taut an this 
193$ staysail schooner (right), 

that? Press a button is all Pop ever does in 
manage the sails on This boat. 1 ' We are 
embarrassed to ad mil ihai some members 
of nur crew were amused by this. 

How. we asked William Langan, the 
principal designer at Sparkman & Ste- 
phens, does he explain the paradox that 
soon after the time sail boats ceased io be 
utiliiarian, rapid progress was made in 
their design? 

"Ji has a lot to do,” said Lsrngan, wtaor&i 
age 30 presides over a stall of 13 design- 
ers, succeeding the legendary Olin Ste- 
phens in his litle as chief designer, “with 
the huge change in maieriats. " Both fiber- 
glass and aluminum are lighter than 
wood. The advent of dacron, as a replace- 
ment for heavy cotton, made sailboats far 
less labor- intensive. And. of course, ihcre 
was the development of the roller furling 
gear, which changed sailing forever. 
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Wise Buy 

When you match an outboard to your new boat, 
go value shopping not bargain hunting 



Your outboard is an important part of 
your boating investment* so be sure 
you get the best value. 

That means getting an outboard 
that's technically advanced* like a 
jahn&nn* to give you more important 
features now, better resale down 
the line. 

And it means not settling for 
anything less than an outboard that 
performs like a Johnson. Fast. 

Strong . Smooth. 

The outboard you choose should 
have a simple and precise oil' 
injection system, a rugged single- 







piece crankshaft you can count on, 
and full corrosion protection. Like a 
Johnson. 

And value means an outboard with 
a reputation for dependability, one 
dial's backed by a nationwide 
network of servicing dealers with 
parts in stock when you need them 
Like — you guessed it — Johnson. 

Truth is ? you're going to find that 
no other outboard comes dose to 
measuring up tojohnson value. And 
lhafs why, throughout the world, 
more boaters run Johnson outboards 
than any other brand. 




4sk about the optional OMC i -t2 ia 
Extended Protection Plan available 
from your Johnson dealer. For the 
name of your nearest Johnson dealer 
cali ! -300-255-2550. 



Ufhnson 

Number one in the world 
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Retractable hydrofoils speed this 
powerboat of the future (above). 
Pool and helipad are optional . 



engines. Look, and lust. 

Even if yon "re not among the 
family members of “Dynasty” and 
can't we yourself spending so 
much on a plaything such as a boat, 
remember ihai you can have fun ai 
sea on a dinghy, an inflatable and 
even a canoe. 

Rue the was and lakes and inland 
waterways of Ameri ca are nor just 
for pleasure, although of all the 
uses we make of them, pleasure is 
surely \he greatest. 

Commerce, however, is whai 
makes our country run, and com- 
merce has been responsible for so 
much of us growth since the afore- 
mentioned Af£tyj3(BLifT crew threw 
the anchor overboard at Plymouth 
Rock. 

^Technology,' 1 the critic John 
I jfonard once wrote, s the enemy 
of grace,” Nowhere is that state- 
ment more lugubriously true ihan 
in America's most graceful field of 
endeavor— the merchant ship. 

W E ARE NOT AN- 
cknt mariners Bui 
when Chris Buckley 
first went to sea, as an 
1 8-year-old deckboy* 
ships still looked like ships. Container 
ships were still in their adolescence then-, 
the Ultra Large and Very Large Crude 
Carriers (tankers) were in sheir infancy 
and our beloved dry cargo freighter was 
entering old age. She was only about 15 
years old but, genetically speaking, her 
days were already numbered. We knew u 
was only a matter of time before her 
owners sold her to [he Creeks. 
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She look us around the world in just 
under four months— to Hung Kong, Ma- 
nila, Singapore, Bangkok, India, Ceylon. 
Her holds were filled with cinnamon, tea, 
l in, coconut shell charcoal, sparkling 
wine, liquid latex, machine guns, apples. 
There were helicopter blades, frozen lob- 
ster tails, shrimp, raisins, a limousine, a 
iruck. color TVs, toy models, bags of 
penicillin, several thousand paperback 
copies of the works of Guy de Maupas- 
sant. 

There were only five or six containers 
aboard, and we resented them fiercely. 
They were impersonal. You couldn't tell 
what was inside them, We were glad to 
see ihem go. Ii was remarkable, on the 
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Sailboats (left) mff have self 
steering and computer ^adjusted 
wing masts of carbon fiber. 



other hand, how quickly they could 
he offloaded , put on wailing flatbed 
trailer trucks and driven off. Good 
riddance. We could use that space 
for real cargoes. 

Sixteen years later, we are in 
Savannah, Georgia, a long way, in 
every sense, from that Tar Eastern 
winter of 1970. Savannah has its 
charming pans, but the container 
port at i he Georgia State Docks is 
not among them. It smells of sulfur 
and looks like a parking lot for 7000 
nr 8000 containers, those 40-foot- 
long rectilinear things you try to 
avoid on our nation's highways. Ii 
is late in the afternoon, and the 
M V American California is making 
her lines fast to the quay. 

From a distance you would be 
forgiven for not recognizing her as 
a ship. The eon Earners are slacked 
five high on her decks. There are 
about 1000 of them on. deck* anoth- 
er 1 2D0 or so below. She and her 1 1 
sister ships cun carry more containers 
than any other vessels afloat. 

Did we say shef Okay , a ship is a ship is 
a ship, and no matter how ugly she is, she 
at least deserves the traditional female 
pronoun She is, in fact, an ecortoskip. The 
designation is apt- Nothing wasted here, 
not even two letters of the alphabet. As 
Bob Cutler, Savannah marine manager 
for United Slates Lines, the company l hat 
built and owns her, describes this stale- 
of-the-arl vessel: “They were built as 
large as possible, to carry as much as 
possible, ivich as hide crew as possible, 
with the most efficient engine possible, so 
as to make as much money as possible/' 
We start up the gangplank, and after 50 
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HARD DRIVERS 
AREN'T CHANGING 
THE WAT THEY DRIVE... 




.THEY’RE CHANGING 
THEIR MOTOR OIL. 

Quick starts Vicious weather lough terrain . Big loads. Stop-0 nd-go traffic, . 

Even if you re driving a high-reving turbo, 4x4, or pickup — if you Ye driving 
ff hard, you wont maximum protection. 

you're tooting at it: Chevron Custom Motor Off. 

FACT: Chevron Custom exceeds the performance specifications of every 
single US. and foreign car nxmufacturer. 

FACT: Every drop of Chevron Custom gives you the added confidence of 
built-in viscosity stabiffeers and patented anfi-weor compounds, 

MAXIMUM PROTECTION: Against friction, corrosion. 
excess engine wear. Maximum performance— for maximum 
confidence. 

Chevron Custom Motor Oti. The oil hard drivers ore 
changing to. 




CHEVRON 

Custom 

$AE 10W- 30 
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Cupi. Ed Newman on t he bridge of the Am eric an 
California The instrument under his arm allot&s him to 
pinpoint the position of his ship aijeytuArre yn rA* gtobe. 



-kps or realise we arc now ll good distance oil lb dock. On 
our first ship, you could practically Eeiap overboard if you really 
had in. Then il's into the tAmioT—eievatnr?—toT the Mevel 
ride up to the bridge. Having reached the bridge, we walk 
outside and peer out over ihe acres and acres of containers, look 
straight down and are hit with a nmmefflary dose of acrophobia. 
We are now- |0 stories over (he water 

HIS IS A BIG HA BY* ALL RIGHT, m FEET 
long. HI tk feet wide The taller is “Panamas-,* 1 
meaning lhat if she were unv wider she’d need to he 
greased with Vaseline to gel her through the Pana- 
ma Canal , a prospect no one would relish, given 
how much nL‘ her there is 

For those who spend many an hour in small sailboais trying in 
keep I rum being rum over h> such as the ArthUiytn Ct ihfumtti, 
there datum From where we are standing* we cannoi sec 
anything less than 1000 feet an from of her bow. Apropos of this, 
i he captain ioked to hi 1 ? third mate* “We just watch 'em 
disappear on one side and hope they come out on the other. " We 
give a link shudder It would take S minutes and 5N seconds for 
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Its guys life 

you who built 




Every morning you're up at 
dawn.\bu put your boots on, and 
haul yourself to the job site. 

Inch by inch the building 
goes up. And our country grows 
stronger because of it. 

R>r over 100 years, we've been 
making work boots for guys like 
you. Our Work-Lites are strong 
enough to take the toughest work, 
yet light enough to be comfortable 



on your feet. No matter how / many 
hours you put in. 

If you don’t own a pair of 
Wark-Lite boots, all we 
can say is this. Why 
make this job 
any tougher 
on yourself than 
it has to be? 

WOLVERINES WORK-UTES 

A lighter, tougher boot for men who work. 

Ufafcmn* Wc , rid vitae, Iraq.. Ml 49351 
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the California, fully loaded, to come to- 3 
full stop — 3575.7 meters from the point 
where her engine were reversed. By then, 
we and our sailboat could be a fiberglass, 
puree ahoul 1 miles astern. 

By now, ii fr a given thai enormous 
ships carry tiny crews. There are 21 men 
aboard, That means a loi of overtime for 
the crew, most of whom work 14 - to lb- 
hour days. The chief male has to sland 
watch — on top of all his other duties. He 
is looking pretty bedraggled, having lost 
20 pounds on this last trip. 

Economy is afro the enemy of grace. 

The smokestack is aluminum. To make ti 
out of rolled steel would have cost more. 

No one could say exactly how F much thai 
saved. She was huilt in South Korea in 
eight monihs ax a cost of $47.5 million, 
and we would guess less than $10 of that 
was spent on aesthetics. You war I arl? Go 
lo a museum. 

Ashore, we had been told wilh a wry 
smile lhaE aboul the only thing American 
aboard the AmiTican California was the 
flag. Noe quite true, as it lurned nu(. Her 
engine is a 2£>Q0fkhp, sloiv^peed diesel 
Sulzcr, built in South Korea under Swiss 
license. 

The American California had steamed 
out of Savannah on Nov. 15, Therii 

around the world in S3 days, with stops ai Nuclear-powered juimtarin** tanker (above) would ship oil from Almha year* round. 





Future superships t Ml hold 2000 combiners and &00 onto*. Special skip ti designed to cany only cars and trucks . 



New York City; Roiterdam, Neihcr- 
kmds; Fos, Frances Sue*, Egypt i Jeddah, 
Saudi Arabia; Khorfallan, United Arab 
Emirates; Singapore; Hong Kong; Kau- 
hsiung, la i wan; Kobe and Yokohama, 
Japan; and Long Beach, i California, 
None of I brae stesps took longer than lb 
hours “When these ships gut in," said 
Jim Gillen, U.S_ Lines 1 port engineer, 
“it’s like a pis crew swarming around a 
racing ear.” That's one reason so many of 
she old sailor towns— the Motomachi dis- 
trici in Kobe. Baltimore's Kasi Balnmorv 
Sireei, Bostonfr Scully Square— have 
died OUL Most of the great old seamen's 
haunts have been turned into hat bou 
uques* designer ice cream parlors and 
bars. O tmpora, & mom .... Container 
pon&, because they need so much space, 
tend to be a $50 cab ride front town. 



T he one part of the 

ship Thai did brisile with 
good old mude-in-lhe- 
L'.S.A. stuff was the bridge. 
\Ye were agog. We might as 
well have been aboard (he Warship Emer- 
pris t \ it seemed sn sophisticated. The 
array included a: 

■ Computerized * dot-matrix Bell Log- 
ger, which records every instruction to 
the engine room ■ Siemens — West Ger- 
man); 

■ Raytheon D99y faihomcier tU.Sj; 

■ Sperry SRD-301 Doppler Speed Log 
(U.S.j; 

■ Magnavox MX 1142 Satellite Naviga- 
tion system (LLSj; 

■ Decca Rad io Rungi r g system ■: Bri t ish j ; 
■ Northsmr Loran 7000 (L\Sj. 

One company was the hands-down 



winner. The gyro compass, repeaier, 
Seathru radar. Collision Avoidance Sys- 
tem and steering column were all made by 
Sperry. The CAS 1L which identifies 
radar “targets* 1 and plots them, emitting a 
sound alarm when a target comes within a 
certain distance, wax perched amp an 
enormous console. Asked why it was so 
large, ihe radio operator, Barry Hamilton 
of Nantucket^ Massachusetts, grinned: 
“So you can crawl inside and hide if 
you've got trouble. 1 ' 

The steering column, a Sperry SRP 
2000, is an intriguing piece of high icch. 
A video screen tdfs the helmsman every- 
thing he could possibly warn to k now , and 
more— speed, heading, rudder angle + rate 
of turn, shaft speed, slip ration fuel flow* 
fuel usage, m name a few-. The helm is 
generally only on manual while entering 
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EVIHRUDEEi 

OUR TECHNOLOGY KEEPS US HRST 




BORN IN THE USA. 

Every brand of outboard today, 
domestic or foreign, can trace its roots 
back to Ole Evinrude's workshop Mis 
1909 design, the wo id’s first, revolu- 
tionized boating. But ever more 
important, every major advance- 
ment in outboard technology 
since then has also borne the * 4 
Evin rude name. 

We not only invented out- -r 
boarding, we also introduced 



marine engineered oil injection, loo And now we 
offer automatic oil injEClionon all outboards from 
4-HP Eo the awesome 3.6 XP ™ V-8, 
Evinrude is first on the race circuit, too. with 
the first five-time world champion on the 
Formula 1 circuit, the ultimate test of 

A 1 outboard performance But we're 
even more proud of our reputalion 
as the wo Id’s most durable 



H rvumjt* 



outboard. It’s the 
kind of exceptional 
durability that makes 
the optional 1+2 IV 
Extended Protection 
Plan the best pro- 
tection plan in the 
industry High tech- 
nology. Performance. 
Durability Three rea- 
sons why Evin rude 
outboards traditionally 
have the highest resale 
value of any brand. Wl I 
see what wc mean when you 
check out the new Evin rude 
Line Tar 1936. For the name 
of your nearest dealer call 
1-800-255-2550. 



the first electric, re- 
mote steering and alu- 
minum block outhoards. M 

And we led the pack with 
I he first V-block design, 
including the first V-4, 

V-6 aid V-8 outboards 
Evinnide invented « 
counter-rotating props 
for outboards Then we 
Lopped lhal with the first 
automolive-type power steer- 
ing system. we were first with 
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Expanding the limits of outboard performance. 

EVinRUDE 
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They say it takes a big computer company 
to build a big computer. But Goodyear said, "Want to 
bet?” and built a super computer for NASA. It can add 
or subtract 6.5 billion times a second. Which makes it 
one of the fastest computers in the world. 




They say your knees and ankles have to 



take a pounding when you go for a run. But Goodyear 
said, "Not so? and created Wingfoot™KL, a new ma- 
terial for insoles. It eliminates 97 percent of the shock. 
So you can strengthen your heart, without weakening 
your joints. 



or leaving port. The steering column is 
integrated with the SatNav, which auto- 
matically guides the ship from ore way- 
point^ or preprogrammed coordinate* to 
another. 

All pretty heady to a former deekboy 
who used to steer by a liquid compass, Wc 
did sec one familiar sighs : two chrome- 
plated voice tubes (Fhoooo-wkeecl! "This 
is the bridge. Gimme more steam, dam- 
mit!' 7 ) alongside she steering column. 
They seemed to be the only nostalgic 
touch aboard the whole ship. The captain 
said They were never usedi and we under- 
stood why. Anyone over 5-fooi-5 would 
have to crouch to blow them. There is 
something ironic about a gigantic ship 
being built by short people. 

And gigantic seems in be the watch- 
word for the maritime fuiure. Gigantic 
transports and tankers will get larger yet. 
Its she cconoship syndrome m work 
again. More payload per trip means more 
cosl efficiency. 

In addition to gigantic, the trend wit] he 
to specialisation. Already, we sec this 
developing as large transports arc de- 
signed to handle dedicated payloads or to 
accomplish very specialized l asks. 

P OSSIBLY THE MOST FAS- 
rinaiing proposal for a dedicat- 
ed maritime vessel is a design 
for a huge tanker submarine 
that would operate below ihc 
ocean surface and even be able to go 
under the polar ice cap. 

Imagine a submarine with a hull 90 feet 
deep, and 140 feet wide for most of ils 
length, which is. maybe, a lie i le morel ha n 
li quarter of a mile. Fill n with enough 
natural gas, compressed in so a liquid for 
Cryogenic sloragc at EernpmiiJres below 
-Zftfiri to incinerate a medium-sized 
city in one instantaneous fireball. Like it 
so far?" Then put in a. methane- fired 
boiler, or even a nuclear reactor* to charge 
a turbine with enough superheated si earn 
to drive two massive screws. Now* navi- 
galc the whole thing from Alaska to 
easlern Canada or Europe under the polar 
ice cap. 

It's perhaps the mosi fascinating con- 
cepi advanced as a solution to the major 
problem of the Alaskan North Slope: nol 
how to produce oil or natural gas, bui how 
to move i he vast amounts already discov- 
ered to world markets. 

Washington's favored solution, howev- 
er* takes the form of a proposed 4 R00- mile 
pipeline branching otf in Canada to termi- 
nuses in Chicago and San Francisco. T| 
would be the largest private consi ruction 
project ever undertaken, ai an astmnomi 
cal cosi of S43 billion. 

By comparison. General Dynamics 
calls for a fleet of 17 submarine tankers, 
each costing about S7Q0 million to pro- 
duct* plus another $ J billion to $4 billion 
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in shore I act Is lies. Keacliw-powcrcd ver- 
sions of the sub— the "mike option"— 
would co si an additional $25 million 
apiece lo build 

Bc^des costing almost $30 billion less 
[ban thv projccied pipeline- and being 
much preferred from m environment I 
stand poim, ihe submarine tanker offers 
the flexibility 10 react to marketing, 
which, in terms of petroleum, usually 
means political conditions. 

Liquid natural gas handling, of course, 
involve* more critical systems than does 
e ran spun j lion of heavier petroleum pfihI- 
u as. The LNG sub would have six 340- 
foul -long cylindrical cargo tanks. Inside 
l he steel pressure hull of each would he a 
layer of insulation identical to that lining 
the spherical tanks of LNG ships now 
operating: mechanically attached isocyan- 
u r^ie i foam: panels This system has a 
designed boil -off rate of about 0.2 percent 
per day. An air- filled space between the 
insulation and the pressure hull would 
allow for inspection and repair access. 
The tank material inside the insulation 
would be nickel steel, built id withstand 
the extra pressure should malfunction 
prevent venting of boihoff gas. 

A main variable- ha I last tank running 
down the center of the submarine would 
provide the necessary seawater ballast for 
submerged running with or without eargo 
’.LNG tanks cannot bo contaminated 
while deadheading i . General Dynamics 
believes ihe general undersea tjperaling 
routine would involve nolh ingout side the 
realm of current military submarine oper- 
ations. A heavy array of electronic and 
■sonar sensing instrument^ however, 
would be necessary for delect ion of um 
dersca obstacles. 

A R(7riC SKA ICE-PKES- 
sure ridges extend more 
deeply below the surface — -as 
much as 1^0 feel — lhan they 
do above it, and would pro- 
vide a primary navigational hazard. The 
tanker is designed to operate al a maxi- 
mum depth of 600 feel. The pressure 
hulls would have a collapse depth of 1000 
feet. Normal cruise would probably be ai 
about 300 feet, depending on available 
depth and presence of surface obstacles. 
|i wouldn't pay u> run deeper, since a 
mid water layer, extending from about 
600 feet down m 3000 feci in Arctic 
oceans, is actually warmer by several 
degrees lhan Ehe 29*F surface Inver, and 
this would only work uguinsl the eiyogcn * 
k cargo insulation. Sudden or massive 
release of LNG into the much -warmer 
seawater might result in a spontaneous 
explosion— nobody is exactly sure. 

The nuclear-powered version of the 
tanker, while speedier and more economi- 
cal to operate, would require some back- 
up source of propulsion in ihe event the 
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They say there’s just no way to make 
today’s lighter cars ride like yesterday’s heavier cars. 
But Goodyear said, "Is that so?” and went on to cre- 
ate air springs for a computerized suspension system 
So even lighter cars can corner like a running back 
and ride like a dream. 



See how much you can do when you don’t 
listen to what "they” say? 

GOOD fv EAR 
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reactor had lo be shut down for cmergeri- 
ey reasons, while the ship Was submerged 
udder ice. 

General Dynamics: engineer believe a 
slur age-ba tier y sysiern could suffice, al- 
though an auxiliary diesel engine, fueled 
by ING and liquid oxygen* might he 
preferable. 

Il is estimated \im a seabed eargo- 
iransler facility would give individual 
i ankers no more lhan a 74 -hour lusrn- 
a round lime in Prudhoc Bay. The pro 
yrn^ed Heel ■ 17 non-nuclear or 14 read nr- 
powered? would have a cargo- lift 



capability of 2 billion cnhie feci of naiural 
gas per day— every day, 

I T WAS DARK NOW. AND 
lhc stevedore gangh bad arrived to 
begin ihe offloading It would lake 
four gangs of men about 24 
hours to do i he job. Thai may 
sound fasi* hm apparently n isn't. Char- 
ley Rhodes I he Cahfonttu# .-1 3-year- old 
thief mate, shook his head. 

'This is bush league compared with 
Rotterdam," he said, where a tola l of six 
longshoremen unload ihe boxes ai the rate 
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PROFESSIONAL QUALITY 
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USES 8 
NO. T-M 
HEAVY DUTY 
ST AP|, F SIZES; 

w\s. r tr. w. 
1 ^, 

CEUTILE. * 



MADE IN THE U.5.A 



FLUSH FRONT 

EXTENDED NOSE 



PLUG IT IN 
...AND SHOOTt 

tnhi OH i*Ap fWVM 



Permils easy fastening in recessed areas, close corners, 
and other hard -to -get- at places with pin -porn I accuracy! 



ALL^STE EL CHANNEL & TRA CKfot noth wowinti. tem-prootirtriormafico 






AnMQwFfhsrenfq compaht i*. 
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of 40 an hour. Here they do 25 lo 30 — ‘ l if 
I hey 're good. 1 ' 

liven mi .it would lake five noneomain- 
eri/cd treighicrs, each manned with five 
gangs,, lu offload and load as much cargo 
as these lour gangs can on the California 
in [he same amount of time. 

Not surprisingly, contain erships haw 
e hanged the way df life for longshoremen 
as much as ihey have for seamen. Fifteen 
years ago* there were ahcsui 20,fl0ff in ihis 
country Now [here arc fewer lhan 
10. DOC. 

Of course. I'shtiE makes il possible lo 
offload. and load the Calif anna with 600- 
iM containers h not ihe men. Jt is ihe 
machines. hour enormous cranes roll up 
alongside ihe ship- At night, with ihe 
cranes' bright arc- lights blazing! il is a 
tableau siraighi outoflTuj Of The Worlds. 
These German container cranes are im- 
mense machines , dwarfing even the Caii- 
ftwm's superstate! urc, 

A little over 24 hours after ;>be pulled 
in. ihe t'alifomid is back nut lo sea, being 
guided by sateliiles lo the same ports from 
which she had come, 

‘'One mosl perilous and long voyage 
ended,’* wrote Mclvitk in Rcdbuni, " l so 
begins a second. And a second ended, 
only begins a ihird, and sn on, for ever 
and for aye. Sueb is the endlessness, yea! 
the intolerable ness of all earlhly effort.’ 1 
As the pilot boat pulled away and we 
watched her fade into lhc night, we no- 
ticed a wonderful ihing. The containers 
lhat were slacked high on her deck had 
disappeared, and she looked, for the first 
time since we me! her, like a ship., dignb 
fled, regal, even, yes. beautiful m 




Metnoms of o bygone era: Saihrs ad- 
just the rigging of the USS Gloria dur- 
ing the Bicentennial celebration. 
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We can’t name everyone 
who owns an ESCORi; 
we can tell you why they do. 



Cincinnati Microwave 
Department osar 
One Microwave Plaza 
Cincinnati, OhFD 45296-0100 

C CirmmaL Micrutavt! inc. 



Bobby Rabal 
Anatoly Arutunof 
Hoc Icy Aokl 
David Hobbs 
Skip Barber 
Yoshizo Sbimano 
lyn St, James 
Chris Mather 
John Buffum 
Grayden Obenour 
Michael Kranefues 
Bob Sinclair 
Hurley Haywood 
Scott Hughes 
Bill Mitchell 
Reeves Callaway 
Jon Lowe 
Jim Puller 
Robert Bedford 
Bob Sharp 
Bill Scott 
Bon Perth 
Vasek Polak, Jr, 
Dave Wible 
Jerry Wolf 
Larry Shinoda 
Jerry Galvin 
Paul NaberhauB 
Jim Trueman 
William Hopkins 
Don Knowles 
Herb Adams 



Because radar is a 
ESCORT is Vie or»e deft 
million motorists now 
driving and leave the 

UfliaMtHtd Ti 

In a test or afi 
at Car and Driver mai 
ESCORT *1* dturtytitai 



Jem,. that's why. And 
r they trust. Over a 
on tholr 
r worries to ESCORT. 

ilal 

ir\g brands, the experts 
tine concluded mat 

I nth. ft .Id In 



Chances are pretty good you know someone 
who Owns an ESCORT. We've been around since 
1978, which is an eternity in this business. 
So we'll stand on our reputation, Ask around. 



Chuck Our 

We'll bet the first thing our customers 
wiill tell you is that ESCORT works. It finds 
an kinds of radar: X band. K band, over hills, 
around curves, (moving mode, instant-on ambush. 
Whatever the trap, ESCORT finds it. And this 
iqng-range detection is loured up with a fun 
report on the radar's strength. You can read 
this report on the analog meter. You can hear 
this report on the audio warning, poising slowly 
when the radar is weak, quicker as it strengthens, 
then constant as you approach range. 

ESCORT even uses a separate warning tone 
for the two radar frequencies, "beep" for X 
band/'brep" for K band. The two radars behave 
differently. Trust ESCORT to keep you informed. 



*to Tala* Movaa 

The second thing our customers will tell 
you is that ESCORT doesn't cry wolf. Our special 
ST/O^P" (STatisiicei Operations Processor) 
circuitry recognizes and rejects the mttSt common 
source of false alarms, the ones that set off 
loss-soph che ated detectors up to a mile away. 



A Dutch Unci* 

The third thing our customers win tell you 
is that we make shopping easy. We seil direct 
from the factory only. Just dial toll free. “No 
traffic delays. No paring hassles. No waiting 
for d salesman, why wad for him anyway? He 
won't understand how radar works, so he can'l 
be of much help with your problem. 

Out sales staff are trained radar e*perts. 
They don't sell cameras and calculators too. 



Just radar detectors. They know the problems 
you face. And they're onlya toli-ffee call away. 

□ yr sales people won"! give you the run- 
around if you ever need service after the sate 
either. They're here till 11;00 p,m. on weekdays 
and 5:30 on Saturday. Just call the same toll- 
free number. 

total tM Pub 

It'S easy to try ESCORT. Dial 800-543-1608. 
Delivery is as quick as UPS and we pay for 
shipping. If that's not fast enough, Federal 
Express guarantees 46 hour delivery for only 
$6.00 extra. 

Take the first 30 days as a lest, if you're 
not complete^ satisfied in that time, well re- 
fund your purchase and your return shipping.. 
There are no hidden charges. We also back 
ESCORT with a one year limited warranty on 
parts and labor. 

Let ESCORT solve your radar problem. 
Judging by the owiws we can menyon, you'll be 
in good company. 

Try ESCORT M No Rltk 

ESCORT $24S ( Ohio res. add 113.46 tax) 

ShghCtp higlujr .rt CBftfliJa 

TOLL FREE 800-543-1B08 



By mail send to address below, Credit 
cards, money orders, bank checks, eer 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 1& days. 

ESCORT 

RADAR WARNING RECEIVER 




The desire for fun 
and the search for profit 
make America’s way of play 
a billion-doBar business. 



The 

Pursuit Of 

Happiness 

BY JEFF GREENFIELD 



mcricans," Mark Twain wrote in Let- 
ters From The Bank, “work harder at 
having a good time than at any other 
single endeavor.” 

If Twain ever came back 10 Earth for 
a visit on a sunny Sunday in Orlando. 

Florida, he might be forgiven for con- 
gratulating himself on his insight. The restaurants of 
Walt Disney World's Contemporary Resort Hotel are 
filled with families urging each other on toward a swift 
conclusion of the meal, the faster to jump aboard the 
Monorail, the faster to enter the Magic Kingdom, the 
faster to beat the crowds to major attractions such as 
Space Mountain and 20,000 Leagues Under The Sea. 

Grown-ups — the fathers, generally — guide their pla- 
toons down Main Street, maps and guidebooks in hand, 
cameras at the ready for an appearance — live and in 
person — by Goofy, Pluto, Captain Hook and, first 
among equals, Mickey Mouse himself. The battle to 



place one’s child in the friendly arms of a walking, 
breathing Disney creation would do credit to a Stanley 
Cup hockey final. 

By the end of the day— as the crowds stream out of the 
Magic Kingdom for a Monorail ride back to a hotel or 
automobile, as the exhausted grown-ups sling their sons 
and daughters over their shoulders — a stranger might 
well wonder whether “leisure” is the right word to 
describe so frenetic an activity. 

Yet, in a larger sense, “leisure” doesn’t begin to 
describe the inventiveness, the energy and the remark- 
able economic power that an America increasingly 
obsessed with its after-hours life has injected into the 
business of play. In our time, “the pursuit of happiness” 
is not simply a line from the Declaration of Indepen- 
dence. It is an element of our society that is transforming 
where and how we live. 

You can, if you choose, prove this fact with numbers: 
We spend some $200 billion a year rooting for (he Mels, 
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cheering on Rambo, weeping hi Carmen, hiking through 
ihe Appalachians, motoring through the Rockies, find- 
ing the right tennis shoe, and otherwise diverting 
ourselves from the pressures of work, school and family . 
Bui America is a rich country; a £4 trillion-a-year gross 
national product leaves lots of room for diversions, 

You can measure our love of play by other numbers: 
50 million of us pay to watch professional baseball; 30 
million cheer on the football teams of pro and college 
ranks; 60 million root home the horses every year; and a 
similar number thrill to the smell of burning rubber and 
exhaust at the aUIO races. 

Other cultures, however, pack arenas for cricket, 
rugby and soccer, and for all the pop psych ologv about 
the uniquely American obsession with sports, no state- 
side passion can match the specter of a European soccer 
game turning into a fatal riot. 

No, there is something else (hat marks the American 
way or play, and that is the astonishing interaction of the 
search for fun, the search for profits and the American 
capacity to invent new goods — and new wavs oflife — in 
pursuit of escape. 

A trip to the lake or mountains, 

for example, hardly evokes visions of high 
technology. Rut high tech has had a marked 
impact on the outdoors. W ith 20 million 
Americans setting out each year to hike, 
fish, scuba dive and explore, it's not surprising that 
businesses of all sorts have taken aim squarely at the 
market. 

For instance, one in every 10 U,S. auto sales repre- 
sents a recreational vehicle. Automakers are not exactly 
inattentive to this fact. That’s why Honda has come out 
with a 4x4 Fourtrax, an off-road All-Terrain Vehicle 
powered by a 350-cc engine and equipped with a 5-spccd 
transmission, including reverse. 

Or take the appeal of water. New materials have made 
possible sturdy, water-resistant, incredibly lightweight 
boats that can easily be lied to the roof of a car for a quick 
drive to the nearest lake. The llobie 17, a 1-handed una- 
rig catamaran made of Mylar, sells for under £4000; 
That's probably less than the cost of lumber. If you can 
pay more — say, about $10,000 — you can buy into a new 
class of bass boats capable of 80 mph. or buy a center- 
console power boat. 

Even the simple fishing rod, once the symbol of a pre- 
tcch no logical Norman Rockwell America, has been 
revolutionized by the urge to turn someone's leisure into 
profit, Rods made of graphite and Kevlar have brought 
dowm prices, while giving a fisherman a far better 
"signal" from lure to rod blank. Rod grips have electric 
hand warmers, and reels feature programmable elec- 




Cinckrella's Castle towers over Wait Disney World in 
Orlando > Florida, where millions of people visit every year. 




Houston's summer heat and rain are never a factor at ihe 
At nodome, the first of a grouting number of domed stadiums. 



ironies. Daiwa produces a microcomputer! zed bait- 
casiing reel, for example, that gives the sportsman an 
instantaneous reading of his retrieval Speed on an LCD 
display, thus permitting him to duplicate his cast once he 
hits pay dirt. 

These are small-scale examples of entrepreneurial 
dedication in the service of recreation. On a grander 
scale are the revolutions wrought by those determined to 
bring big-time spectator sports to their regions. 

In 1953, the Boston Braves broke a half-century 
tradition by moving their major-league baseball fran- 
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Mechanical amts fill in far human one s i uh&t the demands 
of hitlers temporarily exceed the supply of pitchers . 
Baseball has aha entered the computer age* with a 
number of teams hmj using their own computer systems. 



chbe M) Milwaukee. Five years later, rhe Brooklyn 
Dodgers and New York Giant* broke the hearts of 
mil I ions of Gothamites and moved to California — a move 
[hat, to many, symbolized the westward shift of power in 
post-war America, 

In Houston, where oil was king and men liked lo 
dream big, Judge Roy Holheinz and his colleagues 
dreamed of major-league baseball for Texas. The popu- 
lation was there* and money was no problem. The 
weather, however, with its searing heal and enervating 
humidity, made the idea Ludicrous — until flofheinz 
decided to take a lesson from another aphorism of Mark 
Twain. 

“ Everybody talks about the weather, but nobody does 
anything about it,” Twain once quipped. Hoiheinz 
decided to do something about it. Twenty years ago, he 
buili the Houston Astrodome — an indoor, air-condition- 
ed baseball stadium where the Houston Astros have 
played ever since, Visiting outfielders have been known 
to lose a ball in the roof every now and then, 
but everybody knows what game-time tem- 
perature will be; 72 



Don Mattingly 

York Yankees 
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Skiing’ s increasing popularity has been fueled by rapid 
adtances in the safety and durability of the equipment. 
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Mad, snow, sand r 
dr dirt- Safari - II 

needs no coaxing, 1 
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measure your Am Ay Aotv ffi 
far you^mkinto it, Kelly at j 
fr/Z/ds /AeSafarr^oe of 4* 
/toAf frwc/r f/res. cA 

/ Safari fajres your diver- / 
sions seriously. Oyer open hi 
country or blistering black • gr 
top , immerse yourself in the to 
otboft roar! abilities of the m 



country or 
top , immei 



See the Safari hrw nf yom KwMy dezltrj tvdoy. 



traction WS ft or the ¥ kf* 
all-position RVR. For W* 
4* wheel entertainment, 
choose the all-terrain A-T. 

Even theRJ and RSB , ramLt 
highway If res are deeply 
grooved and heavily hladed 
for exceptional traction 
andJrandling. 



Best of all ; each is a Kelly. 
Which means the price 
wonl spoil your fun. . 












That gave ideas to other cities climatological ly un suit- 
ed for baseball, Now the Seattle Mariners and the 
Minnesota Twins play the summer game indoors. Mean 
while, from New Orleans to Pontiac, Michigan, pro 
football has found itself protected indoors from [he 
ravages of winter, and New York City may well find 
itself with a domed stadium before the decade is out. 
Why? Because sports fans have to eat, drink, park and 
find a place to lodge themselves when they come into 
town for a big game. Conservative estimates indicate a 
mu io r- league franchise can add tens of millions of dollars 
to a local economy every season. 

I F YOU NEED THE ULTIMATE PROOF OF 
how leisure can literally change the map, go back 
to where we began: to the harried parents and 
supercharged children al Disney World, What 
Mickey and Friends haw wrought in central 
Florida is nothing short or incredible. 

Fifteen years ago. Orlando was a town that few 
outsiders paid much attention to. It was a largely 
agricultural community of orange groves, pine forests, 
cattle farms and swamps. Barely one in 20 visitors to 
Florida ever made his way from Miami , the Keys and the 
Everglades to visit the region, 

Then Wall Disney bought 27,500 acres of land 20 
miles southwest of Orlando for a total of $5.5 million. 
Fifteen years ago, the Magic Kingdom opened . 

It was Disney’s dream to surround the Magic King- 
dom with a kind of technological utopia; a carefully 
planned community that would avoid the ravages of 
urban sprawl, pollution and unguided growth. Instead, 
in a typically American fashion, the forces of free 
enterprise produced an unplanned, unguided explosion 
whose magnitude we are only now beginning to gauge. 

Today, IS million tourists visit Disney World each 
year, and 10 million more visit Epcot, the scientifically 
oriented theme park a few miles away, I It at crush of 
tourists had to stay somewhere, so a hotel- building boom 
began, The Orlando community has more than 55,000 
hotel rooms available or under construction, making it 
the sixth-biggest hotel city in America. 

That, however, is only the first link in the chain. 
Disney W orld brought a world-class airport to Orlando, 
one that last year served more than 10 million visitors. 
Thai, in turn, made the community the center of a major 
transportation hub, which in turn made it more attrac- 
tive to business. Further, alt those tourists included 
people who found the relatively cheap land and pleasant 
climate of central Florida an attractive place to relocate, 
for work or for retirement. 

Such major employers as AT&T, General Electric and 
Westinghouse put new high-tech businesses in the 
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Its still football, but the New York Jets 9 Joe Kfetko gets 
ready for the game fry ddrtntn# modem > lightweight gear 
that* far removed from his predecessors* leather helmets. 



Super Bowl Sunday is the holiest of holy days for the pro 
football fan , This year's game between Chicago and New 
England drew a sellout crowd and record television ratings . 
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INTRODUCING PIONEER’S TRUCK STEREO SYSTEMS. 
BECAUSE YOUR TRUCK SHOULD PLAY WITH POWER. 





Whether it's a night on the town, or a day off-road. Pioneer's new truck stereo 
systems get you there, in a powerful way. 

Start with Pioneers KEH-5151 cassette receiver. It has four times the power of ordinary 
car stereos. And it's packed with Pioneer quality So you get power that rocks and rolls. 
Power that lasts. 

No matter what kind of punishment you give 
your truck, Pioneers KEH-5151 will keep on hummiii 
Now back it tip with a set of Pioneer's world-famous 
MAXXIAL* speakers, and your truck's ready to roar. 

We'lt even throw in a pair of Ray-Ban Wayfarer ' 
sunglasses free with every purchase. No strings attached Just see your beat 
Pioneer dealer br details* 

Pioneers new Thick Stereo Systems, Because you wouldn't want to 
put a wimp stereo in your truck. 
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CATCH THE SPIRIT OF A TRUE PIONEER. 



(M) PIONEER' 





Orlando area, including AT&T's $400 
million integrated -circuit plane, Long- 
time New York book publisher Harcourt 
Brace Jovanovirii relocated to the Orlan- 
do area — and found Use If saving $15 mil- 
lion in costs in its first year there. 

All this, growth, in turn, made down- 
town Orlando a natural environment for a 
boom. It attracted the attention of Wil- 
liam du Pont III, great-grandson of the 
chemical magnate, who has put together a 
545(3 million development cm a 1 4-acre 
site, ft will feature a hotel complex, an 
office tower and retail 
shops, Sun Bank has a 
Si 50 million develop- 
ment. All told h there is 
more than $1 billion in 
construction under way in 
the ci ty , a nd across centra l 
Florida the total of new 
construction is an incredi- 
ble $17 billion. Once- 
skepy Orlando is now the 
fastest -growing communi- 
ty in the state of Florida. 

To get some sense of 
how a Mickey Mouse op- 
era! ion — J itera lly — could 
influence so much, I re- 
cently drove from Disney 
World along Interstate 75 
to Orlando. Kvery inch of 
scenery along the way was 
crowded with signs of de- 
velopment, and wish hill- 
hoards advertising other attractions that 
had found Disney World an incredible 
magnet for business. 

Here was a new Marriott Hatch with 
1 500 rooms; there, a Hyatt* a Wvndham, 
a K night s Inn , a Qua ti ty Inn , a Kamada , a 
Super 8, a Days Inn. Here were the calls 
to Sea World, Circus World, Gatorland 
Zoo, Wei 'n Wild, Cypress Gardens* 
tmcrald World and Gold Museum. Ma- 
libu Grand Ptix/Malibu Castle* Flea 
Worlds Seminole Greyhound Park, Ken- 
nedy Space Center's Spaceport USA, 
Busch Gardens, Xanadu. 

Coming into downtown Orlando, l saw 
a skyline that did not exist a decade ago: 
modern glass and steel towers with the 
insignias of the new economic giants of 
the region Names like Sun Rank, Atlan- 
tic Bank, Coral Cables Federal, CNA. 
Along Fine Street is the spanking-new 




Even with modem equipment, in the end 
zfi still a contest of man vs. fish. 



Orange County Administration Building, 
erected with tourist dollars that have 
come to Orlando in the time since Disrtev 
World. 

Yet perhaps the most striking develop- 
ment of all was the remarkable center of 
nightlife in down! own Orlando— Church 
Street Station. The man who made the 
dream come true is Bob Snow. 

Imagine a city block with nothing bin 
restaurants, saloons, a shopping arcade 
and a restored railroad station. An iron- 
work bridge spans the street. There are no 
cm, just an antique fire engine and a 
horse-drawn carriage— and every now 
and then* a real train, courtesy of ihe 
Seaboard system > rumbles down the rail- 
road track that borders the complex. Ai 
night* the Cheyenne Saloon, Rosie 
OTirady's restaurant and the Bumhy Ar- 
cade are ablaze with decorative lights. 



Dixieland bands play. Music, food and 
drink arc everywhere. Stained -glass win- 
dow's decora! e the old buildings, at least 
one of them a century old . now lovingly 
brought back to life. And ai the center of 
the action is 43-year-old Snow, whose 
handlebar mustache symbolizes ihe 
times-gone-by atmosphere of Church 
Street Station. 

When Snow r came to Orlando at the 
start of the 1970s, j| must have taken a 
man with an extremely high sense of 
adventure to see any fusibility in ihe 
motley collection of wig 
shops, used clothing 
stores, winog, beer bolder 
and Manpower tempo- 
rary-work centers I hat waft 
Church Street Station. 
But Snow, who had fished 
and plaved his saxophone 
across Alaska, flown Navy 
lets around Pensacola, and 
turned $400 and a used 
Porsche into a highly suc- 
cessful Pensacola night 
spot, had ihe vision. 

“ I knew it was going to 
be an exciting, growing 
market,” he says now, 
shouting over the noise of 
has packed Rosie 
Q ’Grady* s restaurant. “It 
had beaches, il had the 
right climate— and then? 
was Disney World* which 
is a whole world of its own.” 

Today * Church Street Station is a 520 
mil Lion-a -year operation, employing be- 
tween 700 and 1000 people. Now Snow 
can envision not just a downtown fun 
spot, bui the beginnings of a major me- 
tropolis 

“It's gonna be the greatest city in 
Florida* eventually/ 1 he says, "And the 
best thing is* we can still mold it; not tike 
Miami, which just grew. Te can have all 
the good things of a big ciiy without any of 
the problems associated wiih a big ciiy-" 

Snow pauses to puff on a good cigar, 
and then smiles. 

"Tourism — iTs such a clean dollar. A 
tourist dollar ia the cleanest dollar there 
is, You don’t have to build sewers, 
schiMils, roads, Alt you gotta do is smile 
and give 'em a good time. That's why 3 
don't ever see Orlando as a huge city* 




Bob Snow brought she Cheyenne Saloon, heart of Church Street 
Station, to dmmtown Ortando r 
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•l IMG Miller Brewing Co., Milwaukee, Wi 



Just twist a cap and you've got beer on tap. 

New Miller Genuine Dr air is real draft bee i a bottle. It’s not 
heat-pasteurized, like most bottled beers. Its cold -filtered to give 
you the smoothness and freshness of draft beer from a keg. 

No wav, you say? fasting is believing. 






An arcade game comet to life- In Photon, played in a fmuti&tic 
maze of neon lights, ike object it to avoid “extinction” by 
shooting your opponents ■with a light beam from a later gun , 



because its base is tourism. 

There's no heavy industry. 
h'w never going to be a blue- 
collar rawn. It's really m ore 
like San Francisco — a lot of 
culture, a lot of anilities." 1 

Srmw is on his way eq 
making lhai vision a reality. 

He is working wiih jamt.^ 

Rouse, the master developer 
of Boston's Faneuil Hall and 
Baltimore's Inner Harbor, to 
build a lOO.GCNTsq ware-loot 
Fesiive Market next to 
Church Street Station . It 
would feature a massive new 
hotel, high-toned retail 
shops, including ihc baked 
goods of famed French chef 
Paul Ben: use, and the biggest 
wine cellar in the state of 
Florida. 

Had you told an Orlando 
resident 15 years ago that 
^ueb a complex w ! ould be 
coming to the city 1 "he'd have laughed in 
your face/ 1 Snow says. And. while ii is 
clear he believes Church Slreei Station 
would have made :il with or without 
Disney WarJd. Snow credits the giant 



lour ism complex feir providing I he mag- 
nei for ihe region. 

"Forty percent of our business is u>ur- 
ist/' he say's. ‘ l And They're here for Dis- 
ni'\ They don'i 11 \ into Orly n do iu sec 



us— They Te here for Mr. 
Mouse. Our size. Sea World 
and all of lhe others — it jusl 
never would have happened 
without Disney World/ 
How* then, to measure ihe 
distance from a tourist's 
search for family entertain- 
ment to a muJiibilliofl-dolkr 
add tlion to the Florida ectin- 
(imy? Joe Melliga, special 
aide to Orlando Mayor Bill 
Frederick* Talks about ihe 
ihree waves: first h Tourism; 
second, new people relocaT- 
ing it) centra] Florida 3 with 
"corporations following lhe 
people. 1 ' 

,b Now/ k Mettiga says, "m 
ihe Third wave, Orlando is 
emerging as a rmiior conven- 
tion center. We've also seen 
a major boost in residential 
developments, major busi- 
nesses and commercial de- 
velopments;. and There are signs it will 
continue imo rhe IV91R 
li We estimaie EhaT, 7HS people a day arc 
moving into the mctropoliian Orlando 
area, and a city iJu- sia- os' Eatupa is being 
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IF YOU WANT TO BUILD LASTING MEMORIES, 
ELMER’S WILL SEND YOU THE PLANS. 



Build a saltfiox doll house. A child's table. Or winged-back chain 

Elmers*has some special plans lor that g . _ ; «0iH| 

someone special. With easy-to-follow instruc- 
tions for a child's doll house, table, and chair 
k in authentic colonial designs. And because ® ^"l 

J they're made with Elmers® Carpenter s > ’JHI i . 

% Wood Glue. you Know you ll get prates- imvwwi rat t» r» \ 

sional results every time. Just send the UPC code number from either 
Elmer's Carpenters Wood Glue or Elmer's Carpenter's Wood Filler, 
and we ll send you the plans lor S3.0Q each. So for years of 
, . fasting memories, go with the 

Ij^Hk lasting name in glue. Elmers. 
■_ Please specify plans (doll 

II H ' I J house, table, chair) and send 

£ 17 check or money order and UPC 

Jg A code number lo: Elmer's Plans 

1 ] \ l|r i f '^B Offer. P0 Box 2383. Van Nuys. 








added io die population every year " 
What might be ihe uhimaie eons c- 
querns of ihe leisure- ini c> busings, equa^ 
lion? With Disney soon to begin work on 
j $}0Q million movie Kind in near Disney 
Wo rid, wiih high -iceh i nd u st ries corn imi- 
ing to move into [he region, it is at least 
possible [hai Florida may become the 
California of ihe year 2000 — with all of 
the social and political implications of a 
new mcgasuHc for America, Far-reaching 
as it may seem, 2ISt-ceiUUry historians 
may someday write that what begun with 
a theme park in the swamps of central 
Florida wound up helping io change ihe 
economic und political lace of a region -- 
and maybe even a country. 

T he future of amfri- 

can recreation is measured in 
megabucks- A Dallas-based 
company, for example, is 
working on becoming the 
McDonald's of high- tech recreation in the 
next decade, Photon is an electronic game 
in which ihe players are human beings. 
The 10, OCK}- square Tool game is played in 
a maze lined with neon lights and tuturi^ 
tic scenery. The players get a real laser 
l hat fires harmless light at sensors on 
robotic enemies. His the enemy's sensor 
and you score a kill, while also saving 
yourself from “extinction. *' Two years 
ago, there was just one Photon game in 
Dallas. Rul the developers have sold frari’ 
chiscs to a half-dozen entrepreneurs for 
about a quarter-million dollars each, and 
you can already play Phoion in New 
Jersey, fust across ihv bridge from New 
York, and in she Los Angeles area. 

lasers and sensors may also find l heir 
way inln professional spirts. For in- 
stance, ihe professional boxer of the 3 990s 
may he armored in Kevlar lined with lighl 
sensors. The equipment already is avail- 
able- Inventor Byron Donzias has created 
i he Kevlar flak jacket lor pro football 
quarterbacks. And he as working with a 
box i n g promoter to make 1 ig h e we ight gear 
that a boxer mighi wear to protect his 
face, head, kidneys and stomach . Add to 
the protective gear sensors l hat Xerox has 
developed for Army war games, and you 
have a whole new sport of boxing, the 
fighters would don their uniforms and 
enter the ring. The object would be to 
strike a blow against the sensors. Tiny 
lasers in the boxer's glove would regisier a 
■score each time ihey contacted a sensor. A 
ringside computer would ially the points 
and the Hghi would end with the Tradi- 
tional knockout, TKQ or points. Instead 
of human judges, ihe laser system would 
score ihe poinis. Boxers who strike dan- 
gerous blows would base their licenses 
lifted, an additional selling point. 

Boxing enthusiasts know about Don- 
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bias’s new designs and arc divided on 
whether such technologies will ever be 
accepted in the ring. Bui many promoters 
believe I hat safety and scoring technol- 
ogies will he | hi' only things that can 
rescue boxing from a mourning public 
outcry against us casualty rate. 

Other devices being developed for fu- 
ture sports include roholized refs for 
tennis and an electron ic baseball thai can 
change ns center of gravity with a com- 
mand from the dugoutr All the technol- 



ogies are far-flung but available right 
now. And there is big money behind 
them, held by backers who believe lhaE 
wired sports — wired everything — is ihe 
wave of [he future 

No wonder, then , ihei we work so hard 
at play. For we bring our national charac- 
teristic eu our leisure as well as our 
factories, plants, farms and offices. And 
The ultimate irony is, that we wind up 
reshaping America as much by our diver- 
sions as by uur vocai ions. Mi 



Gillette Research presents a revolutionary 
shaving concentrate and brush in one. 

BRUSH PLUS! 

FDR A SUPERIOR SHAVE. 



Brush Plus. A brush to lift your whiskers with (be soothing warmth only a brush 
can give you A concentrate with extra softeners and lubricants that are massaged 
deep into your beanl For a superior shave. hvisi the dial to *end jiu^t enough 
concentrate into the brush, so each refill cartridge can deliver months of noticeably 
superior shaves. Brush Plus from Gillette. Refills rn Regular, Lime, Sen Si live Skin. 



Gillette 
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Ellis Island stands as a symbol of our 
immigrant past . Plans for its restoration 
are just as cloudy as our policies 
regarding future immigration . 




The Building 
Of A Heritage 

BY ERIC: SEVA REID 

T his summer the tall ships will once 
again sail around the tip of Manhattan 
and pass by the colossus holding the 
lamp, and Americans will again won- 
der at the story of ihcir country's 
creation and continuity. The Statue of 
Liberty is now a hundred years old, 
The Constitution will be 200 next year, No piece of 
statuary has ever acquired a meaning and spirit of its 
own like Miss Liberty. No document for the governing 
of men has ever lasted so long, so effectively, as the 
Constitution. 

The vast migration to the United States was almost 
biblical in its scope, its joys, its hopes, its heartbreak and 
its torments. 

What was the dream of those millions? It came down 
to this: rebirth, the eternal, haunting craving of men to 
be born again, the yearning for the second chance. 



Rebirth occurred. America became the first new thing in 
history in t he relations of man to man, on a mass scale. 

'[’he Statue of Liberty and Ellis Island lie close 
together, and we all think of them together. They were , 
indeed, officially put together by President Lyndon 
Johnson and arc now administered together. But in the 
beginning of things, in The I9ih century, the two had 
nothing to do with each other. 

What attracts Americans right now is that the great 
lady has been shined up after years of neglect, and Ellis 
Island, through which some 17 million migrants moved 
to their new life, will be transformed to modern usages. 
The early Dutch picnicked on the island, the British 
hanged pirates there and the Americans fortified it. all 
before it became the funnel through which the immi- 
grants passed. 

What should be done with ii now? 

The debate over Ellis Island reopens the question of 
the purpose of historic preservation as well as the proper 
role of the National Park Service. 

Ellis Island, between 1892 and 1954, was the nation's 
largest immigration station — millions entered the Unit- 
ed States there, Bui most people don't even know' that a 
debate is taking place. Had it not been for the firing of 
Lee A, lacocca several months ago by Interior Secretary 
Donald P. Hodel from lacocca’s joh as chairman of a 
Federal advisory commission on the restoration of the 
Statue of Liberty and Ellis Island, which has raised S22Q 
million for the project, most of the debating would still 
be taking place behind closed doors. 

The debate revolves around proposals to develop two- 
thirds of the island next to the Great Hall, where 
immigrants were processed. The hall is being resiorcd 
and converted into a museum. 

The island's southern 17 acres are doited with small, 
decayed hospital buildings and other dilapidated facili- 
ties that only a few immigrants used. 

In 1981, the National Park Service sponsored a 
competition for proposals for that part of the island. The 
agency selected a S60 mi If ion plan for a conference 
center and 200-room hotel. 

The Center for Housing Partnerships proposed that 
the Sheraton Corp. operate the hotel. Bui lacocca 
described the hotel as a luxury facility and dubbed the 
plan a commercialized "iax break for the rich.” 

lacocca has spoken of establishing “an ethnic Wil- 
liamsburg" on Ellis Island. Plans developed for lacocca 
bv architect John Burgee call for an exhibition center 
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'What was the immigrant's dream? It came down 
to this: rebirth, the eternal , haunting craving of men 
to be bom again, the yearning for the second chance / 



filled with displays of ethnic am and permanent exhibits 
showing the contributions of various ethnic groups. But 
critics have derided the plan as “an ethnic Disneyland.” 

And Park Serv ice officials said the new exhibition hall 
would dramatically alter the appearance of the island, 
which is still much as it was when many immigrants first 
saw it. 

In 1983, lacocca asked then-interior Secretary James 
Wait for six months in 
which his commission 
could review the plan. 

Judgment is yet to be 
passed. 

As Burgee has al- 
tered his plan, William 
Hubbard of the Center 
for Housing Partner- 
ships has altered his. 

The Sheraton Corp. is 
no longer involved. 

At this writing, 10 
acres on the northern 
side of the island are 
undergoing S 100 mil- 
lion in restoration 
work, which is being 
financed by the (250 
million Statue of Li- 
berty-Ellis Island 
fund-raising effort. 

The center of this work 
is the restoration of the 
immense Great Hall, 
and its conversion into 
a museum of immigra- 
tion. 

To me, the museum 
part of the proposal 
makes all the sense in 
the world. A museum, 
certainly, to tell the 
story in word, picture 
and sound of those 
who passed t hrough, and what they made of themselves 
and their new home. It should make visitors think. Ii 
should make them laugh and make them cry. 

It was a tremendous number of immigrants who came 
in the great waves in the latter part of the last century' . 
But it is not quite right to say that we are a nation of 
immigrants. Even at the height of the incoming, a 
majority' of the people in the country were native-born 
Americans and a big proportion of that majority had 



American roots going back to Washington’s time — 
including, of course, black Americans. Strictly speak- 
ing, we are a nation from immigranis- 
The Statue came simultaneously with one great wave 
of immigration, in 1886. The target date was 10 years 
earlier — for the centenary of the Declaration of Indepen- 
dence. Twenty-one years had passed between the birth 
of the idea and the dedication of the Statue. 

Th ere was a wonder- 
fully enthusiastic pro- 
fessor in Paris named 
Edouard de Labou- 
laye. He loved Ameri- 
ca, or the idea of 
America, which, in 
fact, he never saw in 
person. He was chair- 
man of the French 
Anti-Slavery Society, 
What he and his fellow 
French liberals wanted 
directly was freedom 
from the rule of Em- 
peror Napoleon III, 
What Frederic- Au- 
guste Bartholdi, the 
sculptor of heroic stat- 
uary, wanted directly 
was freedom for his be- 
loved Alsace from the 
Teutonic brutes who 
wrenched it away from 
France in their war of 
1870, 

De Laboulaye and 
Bartholdi talked end- 
lessly about de Labou- 
] aye’s idea of a colossal 
statue in New York 
Harbor. On the eve of 
Bartholdi's first lobby- 
ing trip to the United 
States, he wrote to de 
Laboulaye and said the prospective monument was to be 
“in honor of American independence.” It was to be 
called Liberty Enlightening t he World. 'That is what the 
giant lamp was meant to represent, Apparently, there 
was no thought that it was to be a beacon welcoming 
newcomers from abroad. There was no “door” until the 
"golden door” appeared in Emma Lazarus’s poem much 
later. “Give me your tired, your poor,” she wrote, and 
poet James Russell Lowell told Emma that her lines had 




Italian immigrants arrive at EUis Island. 
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MICHELIN INTRODUCES 
THE TIRE THAT LETS YOUR 
PICKUR VAN AND 4X4 RIDE 
LIKE A CAR AND WORK 
LIKE A TRUCK. 




Big bads aren'i a big deal 
for (he XCH4 radial. Il gives you 
the carrying capacily of 
a light truck tire. 

With the comfort ol a Michdin 
passenger tire. 



The XCH4 is proof that a 
light truck tire can work hard for yo' 
without being hard on you. 



The XCH4 is designed to wear 
slowly oncT|ust os 
important, evenly. Which prevents 
premature wearout. 

And gives you the kind of mileage 
Michel in is famous for. 



The crisp handling ond 
precise response you expect from 
□ Michelin. Now your 
vehicle con achieve oil the 
driving excitement ond fun 
it was designed for. 



Bad weather is good weother 
fora Michelin, 

The XCH4 oil -season radial's 
special tread design 
and compounds provide excellent 
traction and performance 
in rain and snow. 
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Between l#Q2 and 1954 , 17 million immigrants passed through EBis Island- Now 
comparing visions of its future have stirred a controversy. 



ILUffTIMSIOWfiV 

CQNKUN POS5AM7 AKhlTECh 



II iuSTHATICiN ABOVE EV JOHN BURGEE 
\JtlTH PHTLlf 7 
WOOti BEiOUr Up 1 HETtFE 
b\HlZ:* PP: I.E HUK r- 



/it /P5<5, £jMis /riond 

flop) Ti'fli semi-aban- 
doned and crum- 
bling , On£pro|wjaf 
{uJwn^J caJJj /ora 
conference center, 
hotel and restaurant 
complex in t he hospi- 
tal building (fore- 
ground). The immi- 
gration station (rear) 
will hold a museum 

and a targe meeting 
hail. A celebration of 
immigrants' contri- 
butions and our eth- 
nic roots is the pur- 
pose of another plan 
for the site (left). The 
buildings would be 
turned into a net- 
work of exh ibits , the- 
aters, street fairs and 
ethnic food festivals. 



givt-n the Statue a reason for being. Thus, 
Bartholdi's triumph of engineering (more 
than of arEj became something Jess ab- 
stract T more human, something that 
evoked love and reverence from ihe native- 
born as well as the newcomers. 

So now* in 1 96b, Miss Liberty is re- 
freshed. repaired and shining again and 
(he island wii] he thronged with visitors 
from the mainland, not from the loreign 
ships. Bui much, if not ai] T has changed 
forever. This is a different America, and ii 
may be that the Statue's symbolism will 
slowly revert to what Bartholdi and de 
Labuuiaye had in mind— freedom for 
human beings everywhere. 

Immigrants do not arrive in the steer- 
age nf great ships anymore. They fly in la 
a dozen airport cities from Boston to San 
Francisco. r J"he huddled masses of today 
are Haitians huddling in rickety boats, 
Miami bound; or Mexicans huddling in 
the ravines and sagebrush south of San 
Diego. 

But there are far more significant 
changes than those. En iSflG* Lazarus's 
words of welcome were not only a deeply 
moving expression of compassion, they 
were a very practical argument. There 
were 56 million people in our country 
then and ii urgently needed settling by 
people from anywhere. Today, we are 
four times that number and the open, 
arable land is gone. The overwhelming 
majority of immigrants are in the cities, 
forming new and rapidly growing com- 
m unities with those like them. 

1 believe we are becoming a crowded 
country — surely a silly though! to a 
stranger looking at the map of America's 
expanse. Bui a vast proportion of our land 
is desert, forest snd mountain where 
human communities can only be sparse. 
In five yeans, the total population has 
grown by some 12 million and immigra- 
tion accounts for about 40 percent of that. 

Playwright Israel ZangwiSPs meliing 
pot did mch most of the ingredients in the 
pot, though not all. But now the lumps 
appear to be forming again. There now 



The immigration station 
(below) wilt be turned 
into a museum holding 
a computerized 
genealogy' center . 
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We re building the highest 
quality American cars 
and trucks. 

Based on an average of owner- reported problems in a prior six (6) months 
in a 1985 survey of 81 -’84 models designed and built in the U S, 



EarJine, Alex and Bill are among thousands of Ford employees committed to producing quality products. 



That’s what happens when 
you make Quality Job 1. 




Fqrd * Lintuln ■ Mercury * Mcrkur ■ Ford Trucks - Ford Tractors 
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liccms iv be a spreading movement from 
ethnic group ici eihnie grt>up. supported 
hr many well-intended native-born 
Americans, to actively resisi melting, or 
assimilation. 

If I am biased about this, it would be. I 
suppose, because I grew up in ihe light of 
a differem vision. I taught that the 
idea was for everyone to become as Amer- 
ican as possible, dial a distinct American 
identity and personality would arise. Out 



of the many, one — as our coins say. Hut 
we were also taught though mostly by 
politicians, that our national strength 
came from our racial and cultural diversi- 
ty. I no longer think so. Diversity enrich- 
es the cultural landscape, but it docs not 
make for soda] cohesion and thus national 
strength. Today* certainly, with these 
ethnocentric movements going on* social 
cohesion is gelling weaker, 

Two-thirds of the people in the world 



who arc trying to migrali' front their 
homelands are aiming at the United 
Slates. No nation Jakes in as many as we 
do. Entry has come to be, in the minds of 
millions, not a privilege, but a right. 

I AM CONVINCED THAT THE 
immigration flow must be drasti- 
cally reduced and ihe place to 
begin, of course* is with illegal 
immigration. No nation van readi- 
ly be a nation without a border. And in 
effect* we have no borders. 

No one is sure within millions how 
many 1 1 legal a I icn s a re now ]□ ihe country . 
Legal and illegal together, the total inflow 
must be 31 leasi a million a year. MosL of 
course, are poorly trained or utterly un- 
trained. illiieralc at least in English. I low 
Jl 3 we gel mi lop of the poverty problem 
u lone with l his going on? 

One vitally import ant axpecl of the 
phenomenon is thal we have never before 




South Korean grocer* arc the most visi- 
ble and successful of recent immigrants , 



had such a massive influx of people speak- 
ing foreign tongues. 

Hut it goes beyond that . “tte now have a 
lobby of native-born Americans who fer- 
vently believe in bilingual education. 
These lobbyists and teachers are insisting 
on ^cultural mainivnanvu.” That is, tax- 
supported public schools should see that 
the newly arrived children shall also be 
immersed m lhc culture of their home- 
land. That* surely, should be a mailer 
only of later elective courses. Otherwise, 
one of the basic purposes of our public 
school System — assimilation — is being vi- 
olated- 

Those who deny the dangers in the 
present rate of immigration turn their 
minds away from one overwhelming 
lact — the rate will g realty increase. We 



A NATION IS ONLY AS GREAT 
AS THE SOM OF ITS PARTS. 




Supplying critical parts for a 
moving nation is one of the reasons 
Barnes Group has been in business 
lor 129 years and why we're a 
FORTUNE 500 company today We 
supply thousands of different parts 
for professional maintenance 
people everywhere. And 
M ► " we make precision 
"* metal parts for 
thousands of uses— 
from computers and jet 
aircraft, to seat belts and . 
appliances- In fact, 
there’s a lfttla part of 
Barnes Group in just 
about every- 
thing you 
use— on the 
joh at home, on" 
the road or in the 

shies. Fbr more details 
contact our Corpo- 
rate Communica- 
tions Department. 
We ll make sure 
you get to know 
every part of our 
business. 






GROUPING 
The critical parts people. 



WE SUPPLSf GREAT PARTS. 

Bowman Distributism * Associated Spring + Aerospace Components 
Barnes Group Inc. - Executive Office - Bristol CT OBGlO 
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havciYl seen anything vet, compared in 
what is coming. The iruib is that by ihe 
year 2000 ihe lota] population of Latin 
America is going to increase by 100 mil- 
lion lo 150 million souls. The human 
pressures on Nurlh America will become 
enormous. It will be a sad day when we 
have to put an army on i hat southwestern 
border and hundreds of squads of special 
police and inspectors ai our airports* 
seaports and highway points of entry - 

I HOPE WE WILL NEVER 
shut our doors in those who are 
true political refugees, endangered 
men and women, though 1 also 
hope we will pressure other na- 
tion?: io do i heir pari. The Japanese, 
whose nalior was enriched by I he Vie|- 
nam War, refused to lake in more than a 
handful of their fellow Asians, the Viet- 
namese refugees. 

In the long, mysterious process of as- 
similaiion. of becoming American, forces 
in our society seem bent on retracing ihcir 
steps, on retrogression. More than ever, 
elhnc groups become nol just cultural 
repositories and memory banks., hut eco- 
nomic demand groups. It is a way to get 
things from government. 

Dues all this mean thus a genuine, solid 
Americanism never did lake hold, so lhat 
millions feel incomplete, emotionally lost, 
and are seeking to establish their own 
identity by dinging to or retreating xo the 
culture of their origins abroad > If so* what 
J was taught as a boy is jeopardized T and . \ 
believe h the cohesion of my country is 
(hrcalened. Pluralism, which we ritually 
hail in our speeches, means weakness 
when carried to extremes. 

There is no question in anyone's mind 
that immigration in the Itilh. 17th. 18th 
and 19th ceniuries helped build America. 
Let's be su re I hat immigraiion in the 20th 
century doesn't lear America down. 

V ARIOUS INTELLIGENT 
friends feel I exaggerate 
these worries and I hope they 
prove to be right. Bui one 
thing I know. We cannot fool 
around on the question of Language. 1 
would support the proposed cons tilu lian- 
al amendment making English the only 
official language. Language is heart and 
mind, values and visions of Life. It is ' L lhe 
nerve of a nation/ 1 staid Dr, Samuel 
Johnson. 

America has been called “ihe Iasi, best 
hope of Earth/' bin ii ought uoi become 
the only hope. America baa great mus- 
cles, but it ts neither a Colossus bestriding 
the world nor art Ada*, shouldering ihe 
world . 

We* too, are only hitman, after alt. 









p rane’s New Matched Set : 

U engineered to perform, priced 
to move, warranted for life. 



Legendary Performance 

It ' ?: a fact. For over a decade 
Cams have Won more 
captured more champion- 
ships, set more records and 
powered more hot street 
machines than all the ulher 
cams combined. While our eom- 
jjetitors make high-tech promises 
arid struggle to meet our 
standards, we continually deliver 
all-out championship perfor- 
mance. Performance you can 
depend tin year after year. 

For example, olir new 
matched set of camshaft and 
lifters was specially engineered to 
provide outstanding performance, 
quiet operation and long service 
Life— with exceptional value. 

Save up to S33.Q0 

Our new matched set includes 
camshaft, hydraulic Sifters., in- 
stallation kit and all required 
assembly lul>es_ Anti when you 
buy the set h you save up to 
$33.00 off the individual prices! 



Lifetime Warranty 

You read it right. We back 
our camshafts and lifters with a 
limited lifetime warranty. Please 
see our new package for full 
warranty details. 

So if you've made the decision 
to buy a performance camshaft. 
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ask around. You'll find that 
from top pros to street racens 
there’s really only one 
choice— Crime. You Bee p it's one 
i hi tig to meet ;i standard and 
quite another to ft? one. 



r 1 

c_*< 



RA!\E 



If we build It. you know It's rLfght 



rrmsu ei iur dlrecL Matched &et Camshaft & Lifters pn 1 13^02— Sug. reiail. 
$l77,his. Add $ii ' i>n handling. £end to Crane Cams, lm.\. fiBU Fentress Blvd., 
ImyLima Beach, FL 321)14 legal for sale nr use in California on \*o\ lutiori 
controlled motor vehicles/' 
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Thanks For 
The Liberty 

BY BOB HOPE 



hai a wonderful 
sight. Whai a 
warm welcome 
she gives as she 
beckons you 

imo New York 
Harbor, Lm 

miking about Thai greal Indy called Liber- 
ty. of course. 

And lei me tell you, she looks great, 
When Dolores Lind I returned home from 
our Sweden trip in March, nearly all the 
renovation scaffolding had beer remnvL'd 
[o reveal a rejuvenated and radiant Mis^ 
Liberty. 

Word has il that ihehlucpnms for Mis** 
Liberty’s facelift were provided by E >f"t 
EAk Mechanics. And by the looks oi ii. 
Li 's a job well done. Phyllis Diller 
ls calling the m^H^inc- raexi week 
for an eslimale. 

\tiss Liberty was a little more 
than a teenager when we met. 3 
was 4 vears old and 3 feel 2 inches 
tall, and she was 151 feel I inch 
tall. 1 was impressed! My mother* 
mysetl and five brothers 1 1 he sev- 
en! h son was born in Get eland a 
year later j were part of the ‘ hud- 
dled masses 1-1 coming in America 
from England back in 1907. 

The Trip was an experience I’m 
sure I remember myself rand not 
something somebody told me I 
even recall an incident that hap- 
pened a hoard ship while crossing 
the Atlantic. Everybody was 
lined up to be vaccinated- I was 
only two away from gelling the 
scratch when ] decided 1 didn't 
want it I bolted and ran. Pursued by 
family and crew, 1 was cornered, cap- 
tured and returned to the lineup where, 
amid a lot of hollering, I was scraped with 
a scalpel 'that was l he way they lei you 
have it in those days , 

After it was over, mt mother leaned 
down to comfort me and wipe some of the 
excess vaccine away from my arm. She 
had a small cul on her thumb shat reacted 
to she vaccine, and for the remainder of 
her life she carried a vaccination scar as a 
reminder on he incident. 

All wj* forgotten w hen t he ship entered 
the harbor and the lady with the torch 
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guided our way m Ellis Island, prior to 
our destination — Cleveland, Ohio, 

Such was my llrxt encounter with Lib- 
my, and I have been carrying the torch 
for her ever since. 

Efui whai is Liberty to a 4- year-old? A 
statue in New York* a cracked bell in 
Philadelphia* a word on every coin mint- 
ed in i he United Slates. Then* little by 
Litttei the statue and bell become symbols, 
great symbols, mind you. of one of God's 
greatest gifts to mankind— freedom. 



[hal our forefathers bought and paid 3 or. 
Freedom is a reason for ihank-yous in our 
prayers but is also, when necessary, our 
battle cry. h is our pass, present and 
future. 

You can't travel the length and breadth 
of this nation without realizing that peo- 
ple are very conscious of the past, of 
where 1 hey 1 ve been, of w hal they’ve done, 
of how this land in 11 Q short years has 
rekindled mankind's perennial quest for 
liberty to the poini where ifs a blazing 

fores; fire of emotion. 

America is truly a blessed country. 
This nation has always had great natural 

illUSi^rON &¥ ijKL* AnvGftQH 



resources of beauty. The golden plains of 
Kansas* the brawny mountai ns of Colora- 
do, the vibrant green of Vermont* [he 
sturdy coastline of California. Each slate 
has a grandeur of its own. 

ft 1 snot only the geography. It’s also the 
people who give the United States this 
unique dignity. We've always found lead- 
ers with 1 fie strength to guide this nation 
when si has needed direction. We have 
had wise counsel in founding America, 
vigorous leadership Throughout our hislo- 
rv and promising young people to carry 
the Mich Mr the future. 

America, God surely has shed his 
grave on thee. Yet. all this would be 
nothing without liberty. What 
makes America great is not [he 
blowing she has in such abundance, 
hut die freedom of her people to 
God's gifts. 

Americans can live in the mountains, 
ilk- hills ur itac valleys m any siaie they 
duKrw I hey work in their profession 
tod,n and dream their dreams for 
tomorrow. They can vole tor ihe 
representatives they warn to run 
i his government “of the people, 
iw I he people and for the people. " 
Vi - hen Patrick Henry said, 
Give me liberty or give me 
JealhT he was speaking for an 
entire nation. Without free- 
dom, America cannot live or 
breathe. Thai's why the 
torch of Miss Liberiy has to 
burn so brightly. She stand h 
outside New York, bui the 
he hi of freedom has to reach all 50 
stales, i he glow from the eternal flame 
has to reach into every American bean 
and keep alive I he truth that I his is ihc 
land of I he free and home of the brave. 

In the words ot a man named Lloyd 
George ;no relation |o Boy . “ Liberty has 
restraints but no frontiers.' 1 And who am 
I to disagree? Especially when it proves 
my point The official uile of the Fre- 
deric- Auguste Bartholdi creation, that 
wonderful gift from the people of France 
to the people of the United Slates, is nui 
Miss Li ben v. Officially T and more pro- 
found ly, its Lille tv Liberty En Lightening 
The World. Therein is [he ultimate 
dream— liberty for all. M 

POPULAR MECHANICS * JULY im 






Every American boy' 
should own at least one of 






these during Ms lifetime 



Color it red. With the paint so 
rich you begin to wonder where 
the metal starts. Maybe you'd 
like to go with a 3 -inch sport 
bar making sure you’ve got the 
right amount of light up top and 
out frond* 

Then, opt for a set of dual- 
purpose ra dials on tough -looking 
15-inch wheels. Choose your 
4-speed or available automatic 
gear-box. With the assurance 
that our famed Dodge 4x4 trans- 
fer case offers low- range gearing 
low enough for the back coun- 
try; and a high range ideally 
suited for the Interstate. 



Now, obviously, Dodge 
builds all sorts of trucks. But 
machines like this don’t come 
along every day ... with enough 
size and muscle to give you an 
honest 10-hour day and still 
have plenty left over when it’s 
time lor a little fun. 

So, sit up high. Enjoy the 
view. And be reminded that 
what surrounds and moves you 
is backed by the best truck 
warranty in America. 

Only Dodge Backs Every 
Truck It Builds With 
5/50 Protection, Standard. 
We have so much confidence in 
the quality of the trucks we 
build, we back them with the 
same warranty we give the cars 
we build. With our standard 
5 year or 50,000 mile Protec- 
tion Plan?* Nobody else. ..not 
Ford, not Chevy, not the 



imports... does that When we 
say we build tough trucks, we 
prove it. 

So get down to your Dodge 
dealer. Climb aboard the truck 
we built just for you. And ted 
the adrenalin flow'. In a truck 
named Dodge. 

‘"Dealer insulted cpbora. 

WriTTTinty on the trrpne, powntnwi ami 
Miter body Excludes t*. 

Kl-StfkTlM'LV nippty. See OJp3 rl[ (ifcrto 

AMERICAS BEST BACKED TRUCKS 
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welve months a year, Steve Wade and 
Ernest Paine punch, brand and drive 
2200 head of catde across 500,000 acres 






How To Install A Brick-In-Sand 




T he brick-inland patio. also 
known as the mortar less patio r 
will add lasting value and utility 
to your home. The color and texture of 
the bricks are pleasing and they bring a 
welcome relief from the monotony of a 
typical concrete patio or walk, 

Also, the construction of a brick-in- 
sand patio requires less physical effort 
than its concrete counterpart , and it's 
more forgiving, Once concrete is 
poured, it's poured. With sand, if you 
make a mistake with a few bricks, alt 
you have to do is take them out and 
replace them. 

Most of the tools needed can be found 



BY WILLIAM AND DIANE WINANS 

Illustrations by George Retseck 

in any homeowners garage or base- 
ment, The only special lteVIW are a 
mason V hammer, brick chisel or wide- 
blade cold chisel, hue level and a mason- 
ry blade for a circular saw. 

Planning the patio 

Stan by surveying your yard for its 
best and worst features. Consider 
whether your goal is privacy, relax- 
ation in the sun (hr shade nr enjoying a 
view. Also keep in mind that you should 



nut feel restricted to a simple geometric 
brick pattern if something else comple- 
ments the- surroundin^F better. 

To help choose the overall size of 
your patio, roughly stake out the best 
area. Then cheek to see if il will com- 
fortably accommodate what you'd like 
to do there: Is there enough room for a 
table, lounge chairs, a barbecue and so 
forth? Once you've determined where 
and how big the patio is going to be., 
you'll have to choose an edging. 

One option is a border of bricks 
placed on their ends, instead of flat on 
their sides , These are called soldiers 
and are especially suited to circular or 



POPULAR MECHANICS * JULY 1M 









1 Lay out pado Aide nearest house first. 
Drive slake 1 ft. part both ends, then 
attach string and level It using Jlne level. 



gently curving applications. They re- 
quire a deeper trench underneath be- 
cause they must line up with the sur- 
face of the flat bricks. 

If your soil has a good deal of day in 
it, which leads to had drainage, soldier 
bricks should rest on a 6-in. -deep bed of 
gravel. Otherwise they will heave when 
the ground freezes. 

Another possibility is a concrete 
curb. This edging generally is poured in 
6-in. -wide forms and requires the labo- 
rious mixing and handling of concrete. 
In our view this undermines the sim- 
plicity of the brick-in-sand construction 
and therefore ie kna appealing. A]jao, in 
cold climates the curbs will heave un- 
less they are poured below the frost- 
line, which can be over 4 ft, deep. 

We feel the most practical edging is 
wood timbers, commonly 4x4, 4x6 or 
6x6 pressure- treated stock, redwood or 
cedar. The pressure-treated stock 
should be approved for ground contact 
and graded for AO retention. The red- 
wood and cedar come in a variety of 
grades and prices, so when shopping 
explain to the salesperson what you 
have in mind for the wood. Another 
choice in timber edging is the standard 
railroad tie. True railroad ties are long- 
lasting and can fee economical, especial- 
ly if a railroad in your area is doing 
extensive track work. For this patio we 
used 4x6 pressure-treated timbers with 
an actual dimension of x 5^ in. 

No matter what type you choose, 
when designing your patio, plan to use 
aa many full-length timbers as possible. 
Full-length sides hold the bricks better, 
look more uniform and, if straight* 
require leas alignment. But if you want 
a large patio, simply butt the timbers 
together and just try to avoid very 
short lengths. 




2 Drive stakes for adjacent sides at cor- 
ners of patio. Kang string on stakes and, 
again, level IE In place using line level. 



Selecting the brick 

With the edging chosen and the patio 
si ze and shape roughed out, select your 
brick. Wc recommend brick that was 
manufactured as a pai'er, that is, a 
hard-fired brick with a severe weather 
(SW) rating. This is especially impor- 
tant in cold climates where fireere-and- 
thaw cycles will cause soft brick to 
crack and spall- Bricks are available in 
various geometric and interlocking 
shapes, but the most common are the 
standard and modular types. 

A standard paver is 2'A x 4 x 8 in,, 
with 4Vi bricks equalling 1 sq, ft. Modu- 
lar brick measures 2 Vi x 3% x in. and 

it takes 4 % bricks to cover a square 
foot. Because of the uneven square 
footage of modular bric ks, they can be a 
bit more difficult to lay in a uniform 
pattern. But if you've chosen a design 
that is not geometric, you won't have 
any problems. We opted for standard 
brick with a rough fare for good footing. 
But no matter what you choose, order 




el and pick for stubborn spots. Measure to 
strings frequently to check progren- 




J After all stakes and strings are \n place, 
check each comer for square using fir ami ng 
square or by comparing diagonal measure. 



enough brick to cover your square foot- 
age, plus about 6 percent more to re- 
place any bricks you break. 

Site preparation 

Preparing the site requires a shovel and 
pick (for stubborn areas) a few wooden 
stakes, nylon mason's string, a tine 
level and a tape measure. Once your 
general area is staked out, choose one 
side as a starting point, usually the aide 
nearest the house. Keep in mind that 
you Want the patio to slope slightly 
away from the house so water will not 
drain toward the foundation wall. 

The finished surface of your patio will 
only be as uniform as the excavation 
underneath it Soil must be removed so 
the resulting surface is as flat (not 
level) as possible and so it slopes uni- 
formly away from the house. Begin by 
driving a stake 1 ft. beyond each end of 
your reference side. These stakes 
should be equidistant from the house 
wall and should align with the outer 




§ Lay timber within perimeter of excava- 
tion. Then measure to string to determine 
depth of trench required under beam. 
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# Adjust beams— relative to the string— 
by adding or removing jarrcl from under- 
neath, Make sure beams do not rock. 



edge of the patio, including the edging 
timbers. Level a mason's string about 4 
in. above the ground using a One level 
and mark both stakes where the string 
intersects. Mex^ measure down to the 
soil. I f yon want the patio to be roughly 
flush with the surrounding ground, 
then this point will represent the sur- 
face of the brick. However, if the 
ground already slopes slightly away 
from the house — which is a fairly stan- 
dard building practice to help divert 
water away from the foundation — then 
you may want to keep the bricks at the 
high end slightly above grade. Two 
inches would be a good starting point. 

Once the measurement from the 
string to the finished brick surface is 
established, add to this figure 214 in. for 
the brick and 2 in. for the sand under- 
neath. This determines the depth of 
your excavation below the string. 

Next, drive stakes and set up lines 
for the two adjacent sides. Level both 
lines in place and check where they 




9 Install land, rake smooth then spray 
with water, compact sand with tamper 
made of plywood and 2x2 handle. 




f Once beams are laid, bore Va-ln.-dfa. 
hole through beams at 2 -ft. intervals. Use 
spade Nt In drill ®r auger In fadt brace. 



meet the first line for square using a 
framing square. Both lines should slope 
away the same amount from the refer- 
ence line, about 1 in. for every 10 ft. of 
patio. Measure dow n the same amount 
on the outboard stakes for both these 
lines, to establish the proper slope. 
Then lower the strings to these marks. 
Add the layout string for the last side of 
the patio and cheek where it intersects 
the sides for square. This completes the 
layout, and because all the strings are 
□n the outside of the finished patio r you 
can excavate without removing them. 

Excavation 

Begin digging at the perimeter of the 
patio. Check measurements to the line 
frequently to maintain pruper depth. 
Then move toward the middle area. 
Always try to slide the shovel into the 
surface at a low angle instead of digging 
straight down. This will create a 
smoother, more compact surface far the 
sand and bricks above. For additional 




f 0 I test Jtfe*d on beams and move luck 
and forth to smooth und. Remove high 
atw With t rpwel, atftf 10 lOW are*!. 




■ To nabiiUr# beams, Install length* of 
reinforcing bar In each hole utlng a sJedge 
hammer. Drive rebar flush lo surface, 



reference points in the middle of a large 
excavation, install a few temporary 
strings— that span the area — at the 
same height as your layout strings. 

Once the excavation for the brick is 
complete „ youll have to remove more 
soil from the perimeter for the edging 
timbers. Because we used 4x6s with 
their wide side aligned vertically, this 
meant digging an extra trench that was 
approximately 4 in, wide and IVi in. 
deeper than the rest of the excavation. 
Cover the bottom of these trenches 
with a thin layer of sand for adjusting 
the timbers. Slide the timbers into 
place and again measure to the string 
frequently to check for alignment. 

When the timbers are installed, they 
should be stabilized with either wooden 
stakes or steel reinforcing bar (rebark 
If your ground is soft, use 2x2 pressure- 
treated stakes at least 24 in. tong. 
Drive these every S ft. around the 
perimeter of the timbers to a depth 1 
in. below' the top of the timbers. Nail 
the stakes to the timbers with 16d 
galvanized nails. If your ground is 
rocky, it a s a better idea to stabilize the 
timbers ivith rebar. To install,, simply 
bore a W-in.-dia. hole through the tim- 
bers at S-ft intervals. Then drive a 3- 
or 4-ft. length of rebar into each hole. 
You can buy the rebar at most building 
supply outlets. It's easily cut to length 
with a hacksaw or bolt cutters. 

Laying the base 

With the edging now in place,, smooth 
out the anterior as much as possible 
using a garden rake. Then cover the 
ground with 4-miL -thick black polyeth- 
ylene plastic t overlapping the rows 
about G in. This plastic greatly reduces 
the likelihood of grass and other plants 
taking root between the bricks. 
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12 Cut brick co sue using brkk cblsel and 
maul. Sco re cut Jin* on all four sides of 
brink, then strike with maul to break. 



Cover the plastic with sand. Build- 
er's fill-sand often is used for patios tike 
this. It's inexpensive and works line. 
But we decided to use No. 10 limestone 
screenings instead. We felt the latter 
forms a superior base because the parti- 
cles tend to "lock-up” better once they 
are compacted. But if these screenings 
cost more in your area* stick with the 
fill sand. Your building supply outlet 
will know how much you need based on 
the size of your patio. 

Distribute the sand w ith a rake to the 
approximate depth, then use a pitch 
fork to pierce the plastic every 12 in. or 
so to allow for water drainage. Hake 
the sand as smooth as possible, then 
soak the w hole area with water. Use a 
wide* soft spray on your hose nozzle to 
prevent washing the sand away 
A& the sand is drying, make a screed 
board from a straight 2xd or 2x€ that 
spans the width of your patio. The Sand 
must be smoothed and tamped to a 
uniform depth of 2V* in. to match Ihe 
thickness of the brick, so cut a notch on 
both ends of the screed board about 6- 
in. long and 2\A in. deep. 

Build a tamper like the one shown in 
drawing No. 9* then tamp the ssand in 
the whole patio. Make sure it forms a 
firm base, but don't worry at Lhis point 
about slight mounds or depressions. 
Next* set the screed on top of the 
timbers and use a taack-and-forth saw- 
ing action to move it across the sand. 
Stop and tamp the base ahead of the 
screed as it builds up. If the sand 
compresses so much that it no longer 
reaches the bottom of the screed, add 
more sand, tamp again and screed 
again. The result should be a .smooth, 
firm surface. Keep in mind that Reread- 
ing areas wider than 10 or 12 ft. will 



require the aid of two helpers, one on 
each side of the screed, while you work 
the tamper and trowel. 

Setting the brick 

Stack ail your bricks around the perim- 
eter of the patio, then by a sheet of Vn- 
in, plywood on the sand near one corner 
of the timbers. The plywood will dis- 
tribute your weight over a larger area 
and therefore will not distort the 
smooth sand base. 

Begin laying the bricks at one corner. 
Start your pattern and move out from 

the comer, repeating the design you 

go. For the tightest fit , set each in place 
by abutting the adjacent bricks near 
the top* and then pushing the new brick 
down onto the sand. If you place it on 
the sand, then push it over* sand will 
pile up between the bricks and your 
pattern will be loose. 

Do not stand or kneel on the bricks at 
this point because your weight will 




1# One* bricks are Installed, spread sand 
over them and sweep to drive sand be- 
tween cracki. Then, ipray with water. 



distort the pattern. Besides, working 
off the plywood will give a good vantage 
point for checking the bricks for poor 
alignment. If your pattern is geomet- 
ric, check for alignment every few rows 
by holding a string or straight board 
across the entire patio. Have a trowel 
and some extra sand handy for elevat- 
ing the bricks that are thinner. For 
those that are thicker, a few sharp 
blows wiLh a rubber faced mallet should 
bring them flush. 

Cutting brick to size 

Tf your pattern requires cutting some 
bricks* you have several options. You 
can use the straight daw end of a 
mason's hammer to score the cut line. 
Then simply strike the waste with the 
face of the hammer anti it should break 
on the line. Hilt unless you are familiar 
with this method, it can be a little 
imprecise. A better approach for the 
beginner is to use a brick chisel or wide 
cold ehisp] to score the brick first. If, 
however, you need a perfectly smooth 
cut, the bos! way is with a masonry 
blade in a circular saw, A simple jig for 
holding the brick and aligning the saw 
is shown in d raw trig No, 13. 

Cut into both sides first to a depth of 
about 'Vi in. Make each of these cuts in 
three successively deeper passes. Once 
both side cuts are mafic, simply broak 
the brick with a hammer and chisel. No 
matter how you choose to cut the brick, 
be sure to w ear safety goggles to shield 
your eyes from flying chips. 

Once all the bricks are laid, spread 
some sand over the patio and sweep it 
in several different directions to force 
sand between the bricks. Spray the 
entire surface with water, let it dry and 
sweep off any excess sand, VM 




If Begin faying brick In on* corn**. 
Work from pfywood panel, and us# rubber 
mallet to adjust brick alignment. 




1 1 For cleanest cuts, us* masonry blade In 
saw. BuiJd Jtg from 2x4, 1x4 and 1x2 stock 
nailed to surface of plywood panel. 
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CAULK TAL 



"/ cm uw UtTTtME' anywhere. 
It adheres in all sitrjac.es, 
including wood , mason/ j# 
siding , l . " 

diw^tan t'f it* 

PA 



1 7 1 s s □ easy to app f 11 - 
Pfo mess . . . elfins up 
with water: Beautiful: 



H. Il'fiJ.s 
/rrjfju- C.A 




Ltrr.jfm: with stikone is 

incredible bluff n expands 
and contrac ts with the 
weather. So it Lists and 
tests.,/' 

J. ft.u U> 1 > 

QitumuM. M 

LIFETIME is. a r^MFired Ligdnr-i^rk d Rod Dn-.M, Inc 



ft's guaranteed as tong 
civ town fit.!/ house! 



JFETtNF- should be the 
only caulk a homeowner 
ever needs/* 

.John ft . if 
Sfrilntlfif'tfl. ftJ 



^ ri rj^'i r 

F.i‘.irh\tml. If 



f ind out w licit Stuart do-it yourself e duikers ate 
talking about— LIFETIME with silicone. At most 
hardware, home center and painl decorating stores. 



omrs In a nice selection 
of colors. But you can paint 
right over it which you can 7 
do it'll h most silicone caulks/' 

fTtfrtJ L.iijrciiri 
n:*p ins. n 



Red Devil 

Rad DevlUnc. 
Union, NJ 0709 3 



FOR YOUR HOME AND GARDEN. . . 

WATER! WATER! WATER! 




Get alt the pure fresh 
water you'll ever need — 
with a HYDRA -D/7/Z.I , 

CALL ME TODAY FOR FREE BOOK. 

• How to drill a Hydra-Drill well in your backyard. 

• How to find the most water on your property. 

• How to heat and cool your home with a 
Hydra-Drill Well. 



' World's Largest Manufacturer of 
Low-Cost Drills Since 1962." 




CALL TOLL-FREE 

1 - 800 - 821 - 7700 ) 

I Ask for Operator &0b“f) 

Off CLIP AND M-AJL COUPON TODAY 1 



Ufi CLIP AND 

tilffipHirck 

Send FREE book Iq 



5001 Anderson ftopd 
Opelika. Alabama 26 BA 2 



Prim Hmrrm 



AfUfrfcLE 



( City /State/ Up 



■ l&BG □frepRtfGfc 





TOP NAME BRANDS 
AT WHOLESALE PRICES 



RAPID CODL 
TRANSMISSION. 
OIL COOLERS 



CHROME 
VALVE COVERS 



SB CHEVY DELUXE 
MASTER REBUILD KIT 



ACCEL BfltAKERLESS 
ELECTRONIC IBNnDN 
DISTRIBUTORS 



s 

I'M 

*37 DR I 3 MC.1-. 

t*Ll«A^TI 

r h l i hw £ 



B 1 PIBCML 



RAPID COOL 
ENGINE OIL 
COOLERS 



FLEX 

FANS 



■ Vt7 «r Lew Pr/ce 

$ 244.00 £££$ 299,00 



TEIffTSCEITlCT? 



GENUINi HA’fCtPi 



RAPID COOL 
ELEeme FANS 



GENUINE BEN BIX 
BRAKE SHOES 

W Li- 



SUPERCOILS 



i flOAF. *<avt &utv CO N . 
STHuCHOh LuCfETD-S 
UFMJmftfflS -5 PEC;F ic> f lOWB 
A V Al| ABLE e Ck n Au tfS r 

wfH-r, CARS 

MflNROE RMTIG 

MOWROF5 RF^r SELLING REPtACt 
MENT 5-HDCV *£,-.. INCflEA3t ■ N > 
R<OE CDHTRO- Dvf tq fn-OULAH 
OEM SMOCKS AVAvWS.L Pflfl r'3- ■■ 

ALL U S ti«5 1 , n>«T TfluOfS r As 

MONROE G« WTK 

the ultimate ^ cn&wa com 

FO^ A CONTROL LOW 
PRESSURE BAS 0HAF.EO. 
^VAILAfriE Pan ALL US /'Jri 

Cars, a lpcmt trucks 

MAGNUM 60 

Hd AVV rjhJTV AjlI ^RHAfi S H * f<E 

p OP PERFOn^A^CE A HEAV> . 
DlJPv *H-PliCAT«OM FOR 

L Idsnl TFrijCwS 4 41-El. 

LOAD LEVELLERS 

IKCflfASFS LD*G i^APuClTY FOR U S 
CARS OR TRUCKS hE AVT Ou T y jr4 
ShOC* 4 ypn^VG COAWN AT iO h f j£ 
f O_B P Eirj-Ph T 1 ML ■'i -i APPLCA^OMS 

AIR SKQCKS 

■Ni-HTESTO ISGflS WiTH w£MlC*L 
LOADED *OF- NrtULINd T HOSE > 
HF A V"r ■A.ns P.'IH x ■- i_a- 
A TFt^S 

ELtCtFX - : RIDE CdWTPCX 
l|SA>BB<>RO«0ONr .liJC- IM.K 

Til Hik-sP A- ■ ■**- UK S*: I l >K »i J M Ht.* vrf. > k#Li 1 
Hh' a'Hi'*!.!-* i ■ ■■« ■ui-i» n . 



PERFORMER 

MANIFOLDS 



MANLEY D EN 



RAPID CDQL 
FAN CLUTCHES 

A ef-HAYOEw 

aBL* %22 oo 

■JT 1 $ 32.00 



GENUINE BE WDIX 
PREMIUM QUALITY 
CISC BRAKE PADS 



REPLACE 

MINT 

VALVES 



GENUINE BEHDIX 
SEMI — METALLIC 
FRICTION KING H 
DISC BRAKE PADS 



: *i i 

:-p uk# 

Mxut u: 

» 'w 
Am EH* 

*t<J »tM +JJ 
*W JSilt rffl 
^ SlC^Vl 
t-I JgJ Pri H?T 

frd 

'■+* IV i’*j UT< 

pipit *ii J dU 
*yr*K. VI 



CRANE 

adjustable vacuum 
ADVANCE KITS 



EBELBBflCk 



TJSTTey 



TRICK KITS 

wn^rN ■ rq.JH.so 



ELECTRONIC 
IGNITION KITS 



TOP QUALITY 
TUNE-UP KITS 

ffr Aoinf T|fp* ripnJEnn 



HOLLEY WATER 
INJECTION KITS 

» SLF»PRE5?£3 n*MA& 

:NG£Wsihe AMOCk jk 

ft CrREHATES ONt Y WHEN 

F*HTL*IFl$WAHMeD-L^ * ■ 

-U3FRWATFROK ^ 

weeded . "-*[ 

■ MAX LUiJM ft£l.LABli ITY LULA ■ 

ATl-CWER&OST 



- -B if-W 1 ■ r i »■ H 
*i - in - m 

P - JUjH - •* •%*« 

^ $ 4.95 

STARTER 

iOLENOIDS 



XT $6,95 

VOLTAGE 

REGULATORS 



PERFORMANCE 
FUEL PUMPS:-~« 



B66K5 



rNE HOtLt SvgtE ht 
QOUE5 COUPLE IE WBTH 
g 7 £P-BV-STe* INS-HLC. 
riOfl*S AAJD ALL MCX-iWT^. 
MJLf^WAFIE 



HF BOG Pi 

Hfrw Huni:L;«Dii 
PM IS llJ It IN 43C-«?B-4 Ai- |A 3A 
S 0 Cun BK v; 4# #4 

Rfl F«qF( i»: i.‘f r>n 

Fo*c ■ %■> 4 l i : oiic Sr n 

IB tttl 

pac^t-i n» 



FOR FflOHT Oft ftEAfl 
5PWFNG5 FFTS MOSt 
DOMESTIC TRUCKS 
ETC 

Tou*L9*m*A 



LOW COURflE$S»QiX * H 
HCkO&^tSiSiOi 4 IS 5 
ft^S^UCJ-OPHOMES - li-J 

rowR^fewL i 



RtOLTL^PfliCE ^ 

SAVE OVER SU^i 



LSWMfTrCE 



HOME REBUILDER 
SPECIALS 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT. WE SELL DIRECT 
& THAT SAVES YOU MONEY. 



STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 



ON SALE 



PfHFORMA^CI r.LHF 



MONROE SHOCK SPECIALS 



OEM REPLACEMENT 
IGNITION PARTS 



DON'T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES. 













SUPER STOCK PISTON KITS 

Wilh Cul or Forged Plstant 



AUTOMETEH 

Autogoge 



SUPER STOCK 
CRANK KIT 



SUPER STOCK 
MASTER KIT 



SUPER STOCK 



ENGINE KIT 



Stwi 

Jschs 



■*- i — IMw 

Mm . * iHrwi + rm- 

$27 35 $29.^5 

Gau^aa 



( ■l flUMBffi'n 



ENGINE STANDS 



NEW TRW 
FUEL PUMPS 



FLAT TOP CSS 

PISTON rp^ 

SPECIALS l,J— ■ 
WITH RINGS 

r ,n ■ ■& :-u-c#i 

S 99 . 0-0 



PAW T-SHIRTS 



t\G*t Our Giant 

I I 1 986 

f',1 Catalog 

III Wff *irh an 
j|| order (rom Ihis 
|lf BdveriiSeiTisnt Dt 
3 Sand 



The FgbultKJS PAW Blown Mores 
Logo m 3 Cotors on bo*h From 4 
Back a OuSiny Hanes Beery T 
Shin Available SM, M. L & XL, 
Slate Vaur SiZO ONLY H.&D 

PAW Hal w<th Logo — Ms air 
8jMfi QNI.TH.50 



HIGH VOLUME 
OIL »J1 

pumpsYw! 



TRW FORGED 



FLAT TOP 
PISTON 
S RING 
SPECIAL 



P.A.W, MONEY BACK GUARANTEE 



BU Y WITH CONFIDENCE FRUM F A W IF FQH AH t REASON YQU ARE HOT 
fifltlSFlEn WIIH DDR PflOOUCTS JUST RETURN THEM WrTHIN « DATS 
FROM & A TE OF HE GEIPT AND WE WILL REFUND YtHJfl IKJWty 

NOTE NO REFUND ON S***PlHG £haAD£«. PRODUCTS MUST BE, IN N|W 
AND UNUSED CONDITION INDfllGlHAi. PACKAGE INST AL LEGATE MS TAN- 
NOT EE REFUNDED. CALLdia 9S& FDR RETURN AUTHORIZATION 



-CTlI ! ! <■■■’ 

SUMS 



NEW TRW 
FUEL PUMPS 



ENGINE 

OVERHAUL 

SPECIAL 



PERFOHMAI 

LIFTERS -T 



CUSTOMER SERVICE: F0Y flelurn 'Marmilkin indlfH]uiFwi Regard- nq Pfciv* 






SB CHEW DELUX 



ROCKER ARMS 



PERFORMANCE AUTOMOTIVE WHOLESALE, INC. 
21 122 La ssen Street. Chatswo rth. CA Q13H 

HOW TO ORDER 

Stll* PAhKh k*®d*l. Y*j|r t Entf n* S^A S*rt**m**l SO^**f&<Hl ifeyC*»fi*r4 
Cftseb tff Mun^y Qf d*r. or W«l»«'£trd 

4 ?r VISA. Alt Ovrraeia 4 Canwdmn orde-ri ifmir be- pa*tl In Alik No COO on 
Iruch Ireighl fchipmrfili. C.O D on U PS only All Engirt*! A Mailer K ITi m-u it 
be pud i n lull. C nitamaf mponubJi For jll ■■’tikpfHng c*i irge-t 



BUILD KIT 



* esc pump 

* TiWWO CHAW SET 
non H.THrLPSlHlA*L ‘ 
GiS«ET NOT WCUPPF& 
■MHjMl APflKLufll F 



IOC iibW N * r« Pvtj> 

KT.fl yitfl.l >C;ll Mf. i 



Foi jt Aii Slaves to Choose from 



■ Cfevile Sc firing ■ ■ 



WE SHilP COD. N0 DEPOSIT REQUIRED 
ON WOST ITEMS IN STOCK 
WE ACCEPT MASTERCARD A VISA 



S TECH LINE & £ 
m, PHONE ORDERS! 
CALL 818 - 998-6000 



H 30 AM iaS:30 PM Pacific Time 
Monday Ihru Friday 



MAIL ORt>ER 



(F YOU DON'T SEE IT, PHONE FOR YOUR LOW PRICE 



crcf 




Si all 


Jlf 


Hit* 


Mwftl . 


UPf 


F nmnF RiW 



WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI PERFORMANCE & RACING. 























Tool Tests 



compact, bench I up tool, 

The iabk‘V height can be 
adjusted easily from floor to 
ceiling aial the table rotates 
360 ■ aruuml the column. The 



ti- pound table measures 3 x «i 
in, wide x 9Vi in. and, when 
properly installed, will sup- 
|Ksit a StMj-ponnd load. 

The Ver&a-Table as avail- 



able for $32.50 postpaid from 
W^.HHkrafl Supply Corp.* 41 
Atlantic Ave. . liux 4000, 
Woburn. MA 01888. 

— Romano Cap^imUt 



C<tst-*Huinlnum worktable can 
support a Toad of £00 pounds. 



Precision builder's tool 



Versatile shop tool is seven tooJs In one. Features include adjustable, 
double -graduated turret i x 1 0 - in. long si-eel rule and four levels. 



Mf you enjoy top-quaUty 
I took*. then chock out this 
versatile builder's tool. It's 
made by Starrett, one of the 
count i , y's tup precision I^kjiI 
ma mi fact umv. and it a actu- 
ally sevt^n tools in one— a 
rule, square, level, protrac- 
tor. bevel, plumb ami ] litch- 
to-fbol i nch cat ui\ 

The tool comes with a l J .i- 



in. -wide \ lftm-lbng tom- 
percd-sletsl rule that has 
inch graduations in rilh^ 
tilths, 32nd s and fi-ltbs. The 
rule is mounted to a revolv- 
ing turret that allows you to 
adjust the angle of the rule. 
One side of the turret has 
double gracluatioriK trornii to 
9ff\ The reverse side is grad- 
uated in Mr-in. pitch incre- 



ments, Also, the 5+- in, -long 
stock is fitted with four level 
vials to determine level and 
plimnb. The rule folds flat for 
easy storage. 

It’s available for about 
5150 at hardware stores or 
with a 21-in. -long rule for 
about SltHi. Contact Starretl 
Tools, Athol. MA 01331. 

^Rfjxariu Ctifwtotif o 



Qr>e side ol the adjustable turret 
has double graduations from 0 
to 50 . Adjust mFe to desired 
angle, tighten Knurled Knob. 



Adjustable turret rriaKei It easy 
to determine, transfer and mark 
angles — a real tlmesaver when 
cutting hip and valley rafters. 



turret's reverse side has tt-ln 
pitch graduation. Adjust slock 
until It reads level. Then., read 
pitch directly off the turret. 



Clamp-on table 



If you have a column in your 
basement or garage, convert 
k into it valuable work area 
with a Versa- Table clamp- on 
work surface. 

The cast-aluminum lahie 
mounts to any column with a 
diameter of2 ] :■ tu IS \ in. l\se 
the holes in the tabletop to 
mount ei bench grinder, vise, 
portable drill press ov other 



Table fits a 2 l /t- r© 4 V*-ln.-dia. column. Tighten The holes in the tabletop maKe It easy to secure a 

damp handle to secure [able at desired height, vise Or compact power tool. Table rotates 360 . 



The TBdn.'long rule folds for 
easy storage and for use as a 
straightedge. Here, the level Is 
used to determine plumb. 
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rv nside, around ynur heel. Red Wing 
does something special to pull-on boots* 
We sfrtch in a counter lhat motcfe itself to 
the unique shape d your heel as you wear 
Ihe boot Soon ii fs!s as if it was custom made. 

Your foot doesnl sl ide up and down 
in a Pecos boot the way it doOS in other 
pull-on boots. 

Thais why working men who discov- 
ered Pecos bods two decades ago still 
wear them today Try or a pajr and feel the 
comtoii yourself 



Mr 



W-hff 



RED WING 
SHOES 

1*3? 



WIe tef bnwxjrw 
41 9 Bush Sire**! 



£#xiW Hed Wing Shoe Oy^pany 
Dem PM. R-w Wng. MN 56066 







Be Your Own Boss and Make 



DO YOU NEED A NEW CAR? 
BUY ONE AS LOW AS $200.00!!! 



UNLIMITED INVENTORY 
AVAILABLE IN EVERY STATE 



OWN AND DRIVE THE VERY BEST! CHOOSE 
FROM CADILLACS, CORVETTES. 4*4' S, 
VANS, PICKUPS AND MORE. YOU CAN EVEN 
NAVE THE LUXURY OF OWNING SAIL- 
00 ATS. SPEEDBOATS, YACHTS. OR YOUR 
VERY OWN PLANE” 

TO OWN A PRESTIGIOUS PIECE OF PROP 
EGTY YOU DO NOT HAVE TO LOSE S JiS ON 
DEPRECIATION AND HIGH COST OF UP 
KEEP. IN FACT, YOU CAN OWN AND ENJOY 
NICE CAPS THEN RESELL THEM FOR LARGE 
PROFITS! 



NAME; 



1 ADPPtSS 



CITY STATi ZIP 



BUY THEBE NEW AND LATE MODEL CARE. 
VANS, TRUCKS. BOATS, AIRPLANES, MO- 
TOR HOMES DIRECT FROM THE US- GOV- 
ERNMENT THESE ITEMS ARE 
CONFISCATED BY THE U-S- DRUG EN- 
FORCEMENT AGENCY A NO ARE SOLO FOR 
AS LOW AS S2D0-W TO THE PUBLEC. THIS 
JS A GREAT MONEY MAKING OPPORTUNITY 
AVAILABLE IN EVERY STATE. 

TO PURCHASE VEHICLES IN YOUR AREA 
ORDER YOUR SALES CATALOGS BY FILL- 
ING IN THE COUPON AT THE LEFT AND 
RETURN WITH YOUR CHECK OH MONEY 
OHDEH FOH S10.M i-SHIPPING AND HAN- 
DLING INCLUDED) TO- 

AUTOMANIA DIST. 

65 BROADWAY, 1 BOX t33P 
SAUGUS MA 51906 

ISSUES WILL BE SENT PERIODICALLY 
SATISFACTION GUARANTEED 



$18.00 

to 

$30.00 

AN HOUR! 



Your FREE Lifetime Security Fad Krf letls you how to 
make Slfi 00 l a £30 05 an hour in your own Fpfey* 
Bel sa w FiilLSsTvice Saw and Toot Sharpening Busi- 
ness. Your TREE Fact frt esprams how you can 

— be your nwn BOSS! 

— work toll lime or pan lime, righi ai Home. 

— do work you enjoy and sake pride in. 

— operate i CASH business where UBS of every 
dollar you lake in is dear CASH prolil 

And it so easy to Isarn Foley -Belsaw gives 
you all ihc taels and insiruciiopB No experience or 
special training is necessary Fofey-Belsaw telle you 
everything you need to know to be successful 

And there s plenty of business available i n your area 
You will be able lo sharpen all types oi saws, garden 
arid shgp tools lor home larm and 'ndu&try 
You will be able to set your own hours and not have 
to worry about layoffs anc strikes M there m no 
franchise fees. Any age person can succeed 

But you ve got to get toe FACTS befo:e you can 
get started So write NOW lor your FREE Lifetime 
Security Fact Kit it's yours to keep with NO 
OBLIGATION 



. . . send NOW for your FREE 
Lifetime Security Fact Kit ! 



RCIMirr 
N Mil rat 



FREE 

Mmm, lifetime 

f SECURITY 

FACT KIT 



Hie Frtey-Beltart Do. 

2m$ Field Sldg 
Kansas City. WM111 

□ YES, I want to know more! 

Please rush my FREE Ufilime Security Fact 
Kit 



Name 



A rfd mi 



Suit l\f 
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This VET Did it -and YOUl 

Can Do lt| 
Too! 



irtjuri** J* fl 
badly handicap^- 5 

as * L^exsrriltfi. th*nro ™ 

^Jr trtininic- *5“ 

work is foacmatmg.1T t l ^ Jin 
da it anybody m"- - 

Sign jpJiny ^- T-a rnafl - ftar1. 

Make Up lo I2G.W Art Hour — even while learning ! 



Be a LOCKSMITH! 



Train 

FAST 

at Home! 



If ytm enjoy fixing things, yfru'rfc a ‘"natural*' 
to make hundreds af EXTRA DOLLARS a 
year in the fascinating business Of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Vet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFFTS ALMOST AT ONCE! 

You're "in business' ready lo make MO lo S26.00 
an hour a lew days aher you bogin Fotey- 
Belsaw's shortcut training. Easy illystrelod *eg- 
ggns complete wilh ALL practice e quip men I 

PLUS- 



• ALL TOOLS TOURS TO KEEP 

• KEY MACHINE TOURS TO KEEP 
m EXPERT PERSONAL ASSISTANCE 

• BUSINESS-BUILDING HELP 



I THIS DO ALL PRO 1^ 

KEY MACHINE VOUBS ; 

TO KEEP!* 

Can »dd 150 H 

to IttQ * m 
to your In- ■ 
11 * , , and m 
doesn't cost ■ 
you a pinny ■ 
exlral 



enable you to get your share of this always 
{Kofitable business. Hundreds wa'v* trained 
are doing it. So can YOU. 

MAIL COUPON to discover haw Locksmith 
ing can keep the extra money coming in dur- 
ing spare time — dr in your own fijlMime 
business, ideal tor retirement— good fobs, too. 

FOLEmLawmsiuvre .1D95S Field Bldg. 
Citv. Mo. 1541 II 



h. Hunt, WUmpnEtiHV, Del.—"! make 55D a 
ween eitre." 

R Davis, St Urn. Me.— “I cltircd 1110 Ids! 
iilufday.*' 

td Be^e, PiUttimft. PJ. — "Wy business gain* 
al lop spaeit. I'm mphlnt to Dimer quarters." 




MAIL THIS CUUPM - ND SHERMAN WILL CALL 




HlMiLiM mSimTE, fUSSS fietd Bldg. 
Kansas City, Mo, 541 11 

Push FPEE book, "Keys to y*ur Fvlure. 
Jtemi, 



1 gl p 1 



Address 








City 


Start* 


71 p 













i 

I 

i 

■ 



OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN « EASY STEPS I 

! , Coll 1-BQ0-641-S674 for literature and 
prices* 

i_ Study literoturH ood price sheet to 
determine that aluminum columns are less 
expensive and easier to obtain than wood 
column*, 

I. Sell spouse on oil advantages of aluminum 
columns, 

4* tdl fodory at some toH-free number ond 
place order for columns to be shipped 
immediately from stock of 50,000. Use 
credit card or moil check, 

I. Schedule Saturday morning do-it-yourself 
project. 

4 Columns mil arrive m approximately 10 
days. 

J+ Arrange for moral support, 2 soft drinks, 

1 con elbow grease, hammer, saw, level, 
and jack , 

I, Follow directions and install columns on 
Saturday morning, eat lunch, then play 
golf with friends. 

Phone 0OO/S4t-B674 toll-free 
Moultrie, GA 31768 




WOUND — 
5'L 6". fl", icr*. tr. 

IS", IB". J4" 
di«fTtol*rt 

SOUARE- 

*-w. rasr. 

iCY’ilO”, & tr'sclJ" 

SMART 

FLUTED DESIGN 
ccmpidld wll^ slandard 
cap and b*i* . 
ADDmONAL CAPS 
AVAILABLE -Sw-now^. 

£or«n!hi*n md iplll cip 
*na Paifl PERMANENT, 
t rnOUBLE’F REE -will noi hpt, 
w&rp pr q-plil Htiplpt* fOlif 

old wood columns * kth 
aluminum LIGHTWEIGHT, 
EAST TO INSTALL -Cut down 
l-J&or ffllll, miliri#! coals »r*d 

handling nm* DakEd-On 

FINISH — Grtn bakad columns 
c*ffiCii6telv PkUahad Per horn* 

romc-irflinp whan qylCk 
ina1a*l*Stnm I* r*qu«r*d 

HOMES— M*P«1 for porch**, 
enim-n-fi^, coionnada* — a n# 1 * 
IdM in Inlarwf duc-oratinq 



$695 

SATELLITE 

TV 




FREE! 

24 Page 
Satellite TV 
Buyer's 
Guide 



the W* SaTMaN Bujer’i. GiiUt if * Jwewiry for 
an if tunme^TKr *ho wanli - 10 k* rn nmrr plxful afTar 
djhtc. k$M\. irxl i-aluc | MCked I IM5 channel ^alfilli^E TV. 

Il's a better viliwllllfl CaWtTV, a VCR, nr |air| la 
Llw mijviti. Buy dHK1 4 LVi h - Vounetr and imte ■■illi 
5 ATM AH. GUAfMVTEfD LOWfST PRICES OV 
ALL MAJOR nUASm. C ALL SOW FOR YOUR 
FREE 24 PAGE BVF&TS CVIDE. 

1 - 800 - 4 -S ATM A N 

LJOS-W1-9H3 UUmb 



^jSATMAN 



tt|L*frT * *t pftu. H, life HI A llttlliWU 

Caff Mow. 1 ----- J 



Buy Direct.*. And Save 

ftoni lh& r vrtjgihdJ manEifefWtr 




Repair parts md a^GessOEies 

Adas 6 rl and I2 FJ ladies 

Allas mills and drills 
« 

Craftsman lathes Model 101^ 

* 

Pfiin^ inr C'Imu-uc^ and Cukhciltt 
lalJiL'f., Ji-LiihL'id ohuizlu, Edw«rd5 ^Wr 

arid prBws. PaSinirten gnjfcteta 

CALL m WK1TE TODAY 
far catalogs and prices or 
Ws place your order. 

Tun*™ 219-533-0371 

CILAUSSNCj INDUSTRIAL tU: 

SEAVlCt CENTEfl 





MEN 
PAST 40 


TrMhlri Will Evfffilai He N jlEi 
files li htk. Htfi, Lift 
hmiiuu. Tint ihs 



IP yoM jr* dialutbad by tfmM fypitfavnL your 
braubiH -nay tw by gJjmdular mAimmalkirt 

■Of fw praa Uiln. WrLH£xl3 IbBl *n*FMy girt Ifimpor- 

ary ralrtl iot Itllt COMfilion oanrmt bn eafMsciod Id 
nnnaw ttw i;iuh of yduf Ifdubla 
Tb* LkcWWmw Irifllllul* CMiic. Ifl W« 

NQN-EURGfCAL mA Hwdl Of tiwlfiw! Iw M- 
■aaus p«y!iar to otoer mao. h» t ™w Fill 
JOOK th*t i*lbv bow ih«u UOUMH may t» cor- 
reelftd 7 ha NDff-IUiOICli Irwlmnift? do 
*cnb*rf in Ihh boofc rtqua« Mi iui 9« r ¥ hO*ph*|itS- 
U I jfi Of tooe pvr<Od O* conv#*a*ic#nc«. Traatnwfrta 
I*l« ImiI a chart lima cad !ft« COtl K raa&Ciriabto 
Vfatft 10(MT Thi* book mL*t prdhrii al uEmO*t Iffl- 
poftancH to yda. No d&iiftaUOii 

txettojor Iftttm** CUlilc, DOPE. 12BB 
na E Broadwiv. Excitlaiof Sprnga. Mo. 0A034 



DOUBLE YOUR gas mileage 

Simple aulhenhc conversion, guaranteed, no 
matter the make ar year ol your car w Kruck 
MflcPtemt's secret revealed as M. Send tw Free 
derails lobay loau^nri^ed Publisher 

The WJ. Pifblishen, m Yorkvllla Avb. , St*. 301 
Teranle, Ontirle, Canada M5SUC1 
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YOUR CARS ENGINE 

will Work Better \ 
last longer with tvfoiiI 






—you'll spend less to 
run the car you now own. 

Here's Haw Falcated Tufoil Technology, using 
PTFE increases engine life . , , does much more! 

Tufoil with poly tetr al luarue thylen.e {PTFE) 
improves horsepower and MPG while drasti- 
cally Cutting engine wear and repair bills. 

How? By dramatically reducing your 
engine's internal Friction and operating 
temperature. Now you can get much longer 
Tile Irons your car's engine ami save hundreds 
on gas. Many Tufoil customers are reporting 
astonishing performance results’ 

Tufoil^ technology works . . . here's more pmoll 






TiiIdII turns your motor oil into i 
super lubricant, protecting ell Internal 
engine parts. 

You’ll feel your car respond better, start 
quicker, accelerate faster, climb grades more 
easily, idle smoother . and you’IF notice the 
results the first lime you use it. Tuloit is the 
next best thing 10 engine insurance’ 



In iny weather, throughuul Ihalr entire 
performance range, engines with 
Tufoil run easier. 

When you drive in hot weather. Tuloil's 
remarkable friction reducing formula will keep 
your engine temperature lower to prevent 
overheat ing Two independent lest labs have 
shown in cold weather . your engine will start 
quickly and easily— even in sub-zero tempera- 
lures, so your battery works less and lasts 
longer. Whether you drive long distances at 
high speeds . .pull .heavy loads . or slop* 
arid-go in city tnalfic. Tufoil® protects your 
engine best It's the most sophisticated engine 
lubricant ever developed for your car. {Six 
U S. patents have been awarded so far and 
more are pending.) 







. , .that Tufoil* is 
belter than other 
lubricants. . .the list 
keeps growing. 



■„C»- 



1 US and a dumber ul friaipi pdieniE 
hawfi t*ftn jirai atd 10 Fluoramts. lar furtHl' 

2 iiracfcndftrfl ubnuiu-ry rei u ihKmgboui ihe cnunny and s^'Duflhout Uw 

W&kl fart S’Mf) UtfV cmra <y fT-Jlut'g yCiX car's engine run belter. 

smoctner, Looier 

3 to Cai’jfla, gnqmpnti teslE. a tag in^’iMmeni j\ tow terwaCur? 
siaritog bx &as anil deal inqinK writi \rtof |S% h«t swngi) 

4 m faslraJu ™an:ne's al the Unhrarady nl Nm Swth i?pflfiri 

lUfr E-TniriiJS or up In 

5 In israe; swnli^s -at the tchninn flewarch insmute tound ljto* r a nfiti 
ae ’obocanl lor scoring -dp-iert dnying Sm 1m i*H) 

6 sr. Ie^h. sialwiw used tu pump gw iwimy i r&t rfcan 
tWIEti at to^g and running CDQNf en NH sunnv dir? wTun Tului l# A uiM 

7 to New \txk Jl ate. |h* jnsrUnanw mpr*r.i ¥ I rtufflr iultfflOlrie 
manuiart^r njpxis m-pUm pppant Imkd an Bwtf pnqm* Id? c 
cteiibW W r s ysri 

S Mure IT<3 morp pobce Ssparlrmiil? gnil racing Grmt ft irt Swrchmg ID 

Tulor lc HU flngmc w*3i laSItr TritWr t m UJ Hi 

9 eVp -c h.iij rTiKif vusinmer: ml ux 1 j! j - 1 grets Eiunudunq tr^piovemenls 
10 iiitr Mflines Dver if* ire & vou' ui this Iran^ales ExHisands 
01 till* & wfl i?M cr ihci^'di cd m 



Mosi engine weir and damage occurs during 
starling. This is where Tufoil makes a 
gigantic difference. 

Driving causes Only a small percentage ol 
the wear on your car's engine, much occurs 
during starting— that crucial ■‘oil-less" period 
before your oil has circulated sufficiently to 
work With Tufoil, internal engine parts are 
protected even while the rest ol your car's oil 
is still settled down in the sump. 



TfiY TUFOIL FOfl 30 DAYS 
OR ]000 MILES 

II you're not satisfied, simply send u$ proof 
of purchase with a note and well refund your 
money immediately— no questions asked. 

Send lor TufoiJ today Try ii RISK FREE 
and prove For yourself the amazing increase in 
your car's performance. Fill in the coupon 
today Or call TOLL-FREE 1 -ROD -922 -007 5. 24 
hours a day. (In New Jersey, call 
201 K5-01 10), 



NO RISK FREE TRIAL OFFER 
MONEY BACK GUARANTEE 

We guarantee that Tufoil works as prom- 
ised and fhat you'll notice the terrihe results 
immediately- We dare you to give Tufoil a run 
lor your money. It's easy. Just follow direc- 
tions carefully and add Tufoil within 1.QPQ 
miles ol an oil change. 



Chart shows how Tufoil 
Improves your engine. 




A- New Car 

8- faitarmffice alter break- m penad 
C- Performance declines wipi age ano miew 

■ ■ l.'i vrHl:ij in-S Otfgn^nl with TijtCHl ^ 






niEih myTuloll ordet 

U ONE B dz bolle l«at me car far 
£1^ 25 (plus £3 50 snipping aid 
having) 

□ TWO a qi. bottles- treat iwj cars 
lor £25.00 ([fos 5 A 00 sfrppmg 
m Handling,! $AV! Sti-QQ 



Special Offer 



FW 7 B 



Buy 3 gallon al TUFQtl to sHare 
wflh yOur EriEnds & S!59"!1 

□€N£ GALLON Ireal IB cams hv 
S12500 ipius SB.Q0 shipp^ 
and handling.! 

'urtf me sir^h- f^inkr pirr 



F Fluor amics, Inc. 

103 Pleasam Avbau e 
U^r 5*m flivEf. N J 07 m 

Wy cfrcck oi nifioEry CMdei Mh S ib &rAr«I 

Cn.V^e my credil can! 

n M.isierCard r vis.j 

Cant m 

Ekb Date 

S^ftHuru 

Name 

^ddifis 

C.ty 



_Zip_ 



Stale 

S J ? »] [■/ '-i n bpitl t h«k 

4i fr*y*_v 'tiX* m US Ct^i FKk ^iDEiny [h,viji^ 



TuIejiI is Reg T.M Flunjr?imici Inc 






City 

Stale _ Zip 



Start with the most rigid 
geometric figure - the triangle. 
Bolt triangles together to 
best home that nature 
and men's 
genius have 
to offer. 



Rufth It# lollowlrtg Items: 

□ tlQ- pg oqtor Tarothuje wrih &0 flour plan*. 

Enclosed is SB Masl&t Ca^.Visa accspied 
a For tfpfit no* ( W9f send mp your FREE Mysr 



PM 

QlODESiC DOMES, BMC, 

"The Oo^ra P#ppJo Srrrcs 1957" 

1-0290 Daviwn Rd 1BT0 H#y. 22 East 

Ddvisdn, Ml 40423 F&ndrtfcmjla LA 7W54 

(3 13} esa-2383 ( w j sae-sfiss 



a 



28 Ways to Help 
You Qualify for 
the Job You Want 

Free Faclt abort C wtf 
Diptumai and OegrA^s 

How HE borne in you* spare 
lime, wistiaul any pr&viQyS 
experience, you can train 
for a money-making career 
..even gel a Specialized 
Associate Degree. Cal' or 
send For Free inFormaJiion on ln& career ! citf mai 
inderesls you most and haw to (rain tor il 

^1-800-228-5300 PB 'S 6 

CALL wnwi-lftrimn K. Um r>-r cal 2* 

i-iiuFi i dir ■’ =3 Jfs ■ Mfi 

ha rfrtW -« 

on MAIL COUPON TODAY— — - 
Intemalionol Correspondence Schools 

e#frt. PSSBO. Scrmfon, PA 186 10 

Send Lee tacts tin xi* I can sIihJy H fxri'£ *m ire u/eer I 
hjrtcfnsen ffeurfrt^EnHi nftsaKsmffl^lwat 

CHEEK 0ME 90* BNLT1 

«*Mi*n w jpfiuulB AsfiOPAti h tncutunfl 

HuSlPiElS KiftFE PftfKUMS TlCHHflLD&r KQFIEF PWDflAIia 

&uSMi5 Pi4«Jun«Jfngrwrrfl 

COj ti ns Trehnb^y 

ftiarwas MintgE^L Cull E^ineErng IfrQ™W» 

*!| r 0£i: 0 r, i r if*'^’(8 EftCllTJlt’-Cine? nffTtdin>P^V 

ItonfH IUbiuwfiE.-1 Efctlrff^ Winolso, 

nfl^OPIWinViiUrta 

■ UHE Ifl ErifiaMfnxnAMS. 



rirtfi kw 

:--a i Jng if fepa* 
BHUHpflQ AtCftiin ng 
^wyinq X VJWinf 
[!rjlhn| 
taftowa 

rt.flPfrfff.pVii* 

Litm iriUfr 
A* rixijn.Tfinfl J, 
Ffr^rs^ibtr 



C«T*dff Prcflianmng 
fj-hul N^chjpHi 
OfeLlfGjn 

IhpHPWfWlP Itaa 

JUl 

CiltMig fturih!! 

. Cl« 

UQlLKcyi* Htyj.i 
CenpjiLi- E^WPffnri 
f *1-«5 A ftilrhai 

EV vCRfetfu 



Tiro QfluiiH iff ^Pflli/iCSjniJtorinimfl'Un Off ifSpondscw 

HAW AGE 

mPHE&S 



CITtSlATEiPF. 

PHONING. ( 




Dole 
Tilt Kit 



* For virtually all oolbg^rd ^ 

motors [Foreign £ domeslic I yjM 

* Full insHucJmes tor ea=jy 
installation 

* Easy hand control from I he 

drivers rari 

Also Available 
DOLE TRIM H TILT KITS 



TO ORDER OR FOR FREE INFORMATION 
1 ®O0 245*0357 7am to 5;30 p.m. CST 

In KS call collect 1-316 663*5361 



Please SEUTtJ Kits ® Si 49.95 Chock enclosed iWe pay shipping* 

PFease send Kits ft SI 49 95 C O D imqu pay mwit*®) 



ti&m* , 



Please send literature about Dole Tilt and Dole Trim-N-Tilt Kus 

POLE KITS WIFE «. PIST BY 
ARROW MACHINE INC. 

P O. BOX 19B7 PM 
H UTCH I N SON , KS 67604- 1 9a 7 cri v 



. $1»ln . 



-*P. 



amazing 

SOENT 1 KK' AND El V.i TKONIC’ 
DEVICES 

I. ^Sl- R 1 *? Ill ^>|i P-: 5 -t ’hhi - ■/ y- • .j* hi- hirn nc 

Linijfi| i ' Pfciliwjptah. l h Mhl ¥. nlifi|^ jfrA hi-FhlL h-.hi hdjoi 

h \<W\ -hTpx.Miri \<m\ I-1HU HI?, 

V.WM. |i >\ SH m iRS L.ti ,1 1 1 MNi: . 1 :-l M Jk \T&f iV 
n l SA [ H.'ll IV Wllt'R \\ | n M -VI 1 H I MS'l [ \h 
UUKS. IM tt^snNH S -IP^I I I TH WjV-IC hIVIl'IS 

SIHXTi . in^l V| l Vfil\ nmil-CTt^f.’rivr * rr.-U-, 

nan S3. 1 IS InlM l.uN(. kANCil VftKT 

re s KM irr IRK. i HHh r r h mitre M't n hM- k 

Ikl MuS Til L I ■: t , H-ls hh T- 

h ^hRG't I ISK3 n RfNVt.NT K II I I H K ftp I'P I S (WK 

In ihk In >nh a ,M : M> SJ th> Ink ( Al \Un, IlF I'l AMS 
KITK fOMI'M II 11 irpMK Mi 

INFORM ATM» I NI IMITEII 
Bt>\ HA. Ill FI MN 

IMIIKKSI Ml 03S.1I 



SMALL ENGINES 

^ & GENEf ^^to| 

I' > MU II^^^HlI^^ 

5HP Bngga HeuiUflEal (133 95 

an P T6 tv mmn Hanidnl jI (1 » 95 

3 W HP TftCuffl* n Vertigpl 95 

9H P Ttc^mHSi VprliCil (T99 9S 

X ®oy^iH Gernfitor (*49.35 

2 to f3 HP Eff^nti. 5 OC to SOW wrtatt 
Gjnjji rci.-.f. jjr^f ffiscou^f Pfi£*s 



SMALL ENGINE CITY 

M1J LjindJle 50 0€p*. PAfl ? 
M^ne^pghg 14H SMS. 5 I Z.'*M2-4 JW 
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Moving brush 
and branches 



Large piles of branches or brush t-an be 
mppd iiUtj bundles for riisy LoMing with 
a jBfanlen tmetor. Tq get the ropt 1 under 
the pile, use a needle-like tool made uf 
an 8-ft.-Umg section of furi-ing 5tiip. 
Fasten a lv? x 8-in, ^trip of sheetmeul 




to nno end of the wpetd to ftirm an eye, 
and shape the other end lo a point. To 
use the "need te fc |H t ie one em ( of t he rope 
to the eye and push it under the pile of 
brush. Remove Lhe needle* loof} one 
]'fipe enc3 iukS jia-ss the free end through 
the loop. Attach the free end of the rope 
to a garden traclor for towing. 

— George Danka 

Paint can care 

Avoid a hasv! filnn at the top of a 
partially filled can of pain! or varnish by 
floating a piece of plastic wrap on top of 
the liquid. The plastic wrap prevents 
the air in the ean from reaching the 
paint am l forming the skin. It also 
keeps out dirt and hastened pieces of 
pain! or varnish that occasionally fall 
down fixim the rim of the can. When 
using paint or varnish where a thick 
film has already formed on top. you 
should tip the can over and open the 
bottom with a can opener. Then stir the 
liquid as you normally would, but be 
careful not to break the skin. 

— Millard Demy and Greg Williams 

Renew drapery cords 

If the traverse rod cords of your drap- 
eries are becoming frayed and hard to 
pull, just apply floor was with an old 
toothbrush to add to their life. The wax 
impregnate? the drapery cords and 
makes them smoother. 

—Gear®# A, Maaerchak 
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Police radar can’t find your car 
anywhere 
Its gone. 

Thai’s hecanse it's been 
protected with A1TOGARD™ a new clear 
silicone-hased spray you put on 
your car yourself. 

It’s made with the same 
innovative technology that makes lf„S. 
fighter jets invisible to enemy radar, 
jtfJTOGARD ahsorhs all police radar, 
including instant -on and narrow' 
beam radar, which no radar detector on 
the market can protect against. 

It will not harm paint or finish. Jt 
can be applied in minutes. And 
AITOGARD lasts through rain and shine, 



Al rjDGARD is legal everywhere 
and comes with a written, money-back 
guarantee. 

It s not available in stores. But we 
make it easy to get because we ship 
direct to you. 

Calltollfoee. 

Well be happy to answer your 
questions and take your order. 

Dial 800 235-7852 
in California dial 800 525-5550 

AUTOGARD Costs $17.95 plus 
12.00 shipping (CA residents add 
sales tax)* MasterCard and Visa 
accepted, 




jhshuwth ■ nr s*r we $r, fiFE s?. \wm,\ 

*T!itMihA«BcSrafLlt tfe;iLAlllUi&AJll(IB£J4 ITU WLSTS KWrV, < .fPuT’EiJI 



"The 

Rattlesnake " 

by Frederic Remington 




Shown smal Ic r 
Chan actual size 
ofR^Filgh- 



Available in a single Unit Led 
edition Issue of 9&tiQ serially 
numbered sculptures, 

O ne oi Remington s best known works 
— The Rattlesnake depicts the 
moment a horse and rider startle a 
snake. The Few original bronzes. made Id 
1906, have recently sold rot over 
S3 35,000. now this 'A size reproduc- 
tion is available Tor only $-195.00 per 
sculpture 

The Fine reproduction was produced 
under the supervision ul Hs, Chri slide 
Roussel -a creator of fine reproductions 
lor me rietropolltnn Muse uni of Art and 
The nelson Rockefeller Collection. 

Each Rattlesnake replica will be creat 
cd In cold’casl bronze —a blend cl 
powdered bronze and resins. Once Hie 
casting Is com pie Led. It will be Finished 
w! Hi 4 i rtc h put I ris. 5 1 rcmar t o t he origi n 4 . 1 . 
Each sculpture will be serially numbered 
and hall marked. The fell E ion will be 
limited to 9500 pieces. 

To reserve The Rattlesnake' simply 
return L Fie application below. 



’The Rattlesnake" 830265 




Mat Haven. C T 06916 

Fl-K.tfrt- ai-cepi my mcnalkMi lui "The Rattle- 
■™k« u iMrifct In COMK«l hrrtrtZ* at $39500+ 
|*has SJ.OOfor shipping and handling- 
R I need send no money new tt'heninyseulgiLjrr' 
Is ready Tot shipment I wHI be billed For my deposit 
of 54^50' and. after shipment. for the balance in 
Lhnee monthly installments of $4£.5tr each, 
n I weald line my rc*is egu«u paymenLs-m *4-y. so - 
charge to my: 

nftifitcrCsro T -Visa Cap. Dale 
nAhtftlCAIl EXPRESS 

Credit Card Mo 

Signalur* _ 

All applkaikmsare sutgetUo acceptance 

Mamc _ - — — — « — 

Addi t&i 



CM* 



State Zip 

"GonncdkuE rfinitirnL-VLirlU y.St few .sLattMieri tM. 
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Independence ! 

New Rascal Fronl Runner 




Gives Ymi Instant 
Electric Mobility! 

Heaviest piece is just 23 lbs. 

Guaranteed to pack easily in your car's 
trunk or back seat. Now when yon get to 
the store yon can do yonr shopping right 
:frpm your 3-wheefer in style and com tort. 
30 DAY MONEY BACK QUASAR 
TEE, Send the coupon below for a Free 
Color Catalog and special Introductory 
Prices or call Toll-Free: 

EIrctrir ^liphililT (itrp,, Drpt I 721+ 

| 1 MoMitv Plaza Sewell. NJ080BD 

■ Wanr# _ _ _ 

5 Address _ _ 

; $1, Zip 

■ Phone 

r.. ..I**.... * 




Increase Tire Shop Safety and 
We Will Give You This Solid 
Bronze Buckle. 

Heavy Injck wheel/ rim servicing can 
be dangerous 

Motor Whee± R'm Safety Training ksi 
has material and instructions to help 
you teach safe wheel / nm servicing 
and help avoid needless accidents. 
Send for free kit Pnsi the safety 
materiel Present the program to your 
service people Return validation cer- 
tificate. And we'll send you a Motor 
Wheel Think Safety belt buckle 




Write: Dept. 91411 r 
Motor Wheel Corp. 
Lansing, Ml 4S909 




No doubt about ll. ss a small ewir« pro. you -can cash 
in *n Hie huge deitianO for ^ualilied mtJi in pn« o( Afr- 
ica's rasitBt growing industries Vou'H be able id command 
lop hourly ratss or from §25 00 lu S3CJ.00 per hour — and 
M s rust lor labor. A simpte lunt-up earns as much is 
Hg.^5 for liss than an hours work, and pans, engines 
and iccesso: its. will add even iwe Ig the profits 
Plenty of business waiting lor qualified men. 
65,000,000 Small Engines Are In Use Today! 
Thai's the cllicial count Irom the E^i-fline Semce As-sn ... 
an it One-million new engi n es ar h be irg buill each month 
Wjiri lurty accredited Rjiey-Beisaw trainee, ^opcan soon 
have the skills antf knawifdge tD mane lop man«y ser- 
vie ng IhKf unginGb People will S§i?fc yftu Sul and pay 
you m*\ to service iheir la^rmowers tillers, edgers. 
power rakES. ganfEn 1 factors chain saws muiibikes. 
sna* mobiles generators go-carls, paint sprayers, 
snowblowers . the N$l is jlmpsl endless 




PralHsslqnil Tools inri Equlf-ment. PLUS 4 H.P Engine 
AIL VDUHS TO KEEP. , . All it Ho Erin Cod. 



NO EXPERIENCE NECESSARY! 

You don i need ig de i tiff i» mechanic » haie any (rid 
Experience You can master ihis proistiiie traefe r ip h heme 
m tfiui sparelime Lessens ere litfl* illislrated.. so dear you 
can't go wrong, and with our Jamais learn-by-isoing rremed 
I On Qffl that'icel tiands-cn Eipe'-encs We also shew ytxj 
fio* to get business, what to charge, whae lo get supply 
wfiotes^Te all the msde iricscs oi the irafle you need t& 
assure success 'glir hm the sien 

Send far FREE Fact* -Du H TODAY! 

NO Obligation — NO Salesman Call it 

Yt>u risk nothing fay accept * n X thir vffcrS** sec how 
easily you can team the skitts rot need to increase 
\rour income in a high-profit business of voter awn. 




Jari Jiit in ami mail coupon faeiow far send postcard 



*nk name and addtrn) in receive 
by return mail, 

flUSH COUPDH TOD A! 

H ley > Bella* Inslitulc 
Building 

lantox Cl«v. Me- Win 



information 

FREE 

BOOKLET! 

Sind lor your 
tnpv tedif! 



I FOLEY- BE L3AW INSTITUTE 
. 5095b Field building 

1 KANSAS CITY, HD Kill 



J □ YES, please send r v*i the FREE bottles ibat ji^ra J 
I ful. detail aboil starting d*- wn lxi:m$£ in Srnall ■ 
| Engine ffie pan i underhand mere is No ttiifljtim and ( 
■ thd' fin Salesman will call on ms 



■ NAME 



” AtiDftESS 



MOTORS WHEEL 

Li.tjLilt dry nf The Sacdytar T** G. ^ubfur C-tjn-.Qjr t 



I CITY __ 

I 

| STATE 



ZIP 




"Drslv Nordic Track provides 
the same superior fitnass 
building ben elm ss 
real X-C Skiing." 



foju'ZJ- 

fttmc Nat l K C 
Ski C h*m|Hon 
Qtympk: Sltwr MttWlSi 
Wbrtd Cwp Wiring 



Scientific Tests Rank 
NordicTrack #1 

fn tests of exercise effective ness at 
Oregon Health Sciences University, 
NordicTrack was Found significantly 
superior to the exercise btlte r the 
rowing machine and other exercisers. 



Rank of Effectiveness 

1 . NordicTrack KC Ski Exerciser 

2. Exercise Bike 

3. Bowing Machine 

4. Shuffle Type Ski Exercisers 

NcrdicTrack'S higher Oxygen usage 
score shows that more muscle mass 
is involved in the exercise and more 
calories are being burned . This means 
you build your own fitness taster and 
with less effort on the NordicTrack. 

• Better Than Exerc lie Bikes 

NordicTrack^ skiing motion more 
uniformly exercises the body's major 
muscles for a more effective workout. 

• Morn Effective end Safer 
Than Rowing Machines 

NordicTrack's resistance is propor- 
tioned according to the individual 
muscle strength— no major muscles 
are over-stressed or underworked, 

* Superior to Other $k i Ex ere isars 

Other ski exercisers use less affec- 
tive friction el rosistance with a 
resulting calisthenics-like feeling. 
NordicTrack J s unique flywheel 
provides more affective inertial 
resistance for a life-like feeling of 
smoothness and continuity matched 
only by real skiing. 

* Bums Up To GOO Calories 

per 20 Minute Workout 

Free Brochure. Call 

800 - 328-5888 

MlniHUEl £1 7 448 £ 98 ? 

NordicTrack 

■ ” ■ * PS) 1 SBG 

141PM Jonathan Blvd., Chaste, MN 55318 



234 



POPULAR MECHANICS • JULY 1 936 





ifessHkiiV 
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Moil HOME PLANNERS, NC, 
I T/u4m/ Lkpl 0|e M761 DUrt 

1 lOuQy farmm^dyi HiHa V-clugan AftOjO 

I FVi iM inp !Ei nif Trp it 1 ** Ir.rin- ch=w:nl 



1 2BQ fwe SlCfv Homes. IE S! 

2 150 I Storv Hquin? S3 « 

0 ?l@ dm Stay HMW4 Orff ?ttOG 5q ft . ji. « 

4 J15 fin f ^rr.-j, undo, M ii Fl let) 

5 ?15 Mulh-Ltitl H*m» (4.15 

£ 223 Yacalmii Homes . 14 .35 

7 ftmpMt Uettrtlrcn 1 I* f 5 iSiMinfl »lfi J5| 

Naffwr 

h AiMrKE 



7 A LI SIX CATEGORIES - cnly SIS. 95. Gil m* m iN sii »l 
itiHint plan DdiM ii.nr l25ttlHSi9M iUaU illushrillaif. 1164 
piffcs I S-3D.TD rilri !ij pe i-Q ?h iaepnNs na-liLII Ini m£l St 
Jjh|i Jl Uu pisl tlarh tsui Imh poimr | pr4§rjw riu 



S-lale 



HiTti hrwfl. 

Hit 



JflL HOME PLANNERS. INC 

w 1250 
HOME DESIGNS 



An smling partlo-llQ ol America s popular home 
designs spicijlly adiled by calepry. Drdtr 
fiilhar l|ta d u 1 1 q h-l I li 1 1 y ILEuslratad plan boah oi 
your livirHt bouse faia^ory. or ihi Cimplilv 
CoHaclion Your siEisEactiio guaranteed 




IT S A 
MIXER! 



$49.95 

i $10 UPS 8 

handling 

Capacity- 160 lbs 
cementl 
Non- 
Toxic 
dryrrvmiM 
feed, 
seed, 
chemicals 
elc. 



MCVISA 
ORDERS 
Call loll Ires 
USA: 1 -BOO* 344-2525 exl 456 
n\ 1 ‘£ 00 - 368-81 81 ext 456 




ttimf by cKQuundi uf cat 4-fffellrS ruArtin w\Ae 

StSl VOu fi rur ■ IS $ SI 

Ekld Mjrkar 14 quiGfct^ IPd CftiJpai l'nn rMW{»|Hr J»ij bl-ill-i 
HMnr M 4 Wit Sign." ami 1 1 rwvUU Mai A Pe*.IM. Vill ifid 
Hsy 10 UK Ort fFHFi.1 smonlh IMld ttKaiLjunl vuif444 H«ph 
l-V viiih4f. A#m Pl-ixil ft “■ |I-H lift wilh |uyL i r.lijth, Mq, ^Haiipmq 

4 >j-»Ciwii iar iltM up dr itm^nl U*+ in hm sr edld 
► LUOHFSCFMT ipd IM*. fly lha Jn } 

f li. b¥ CDlDI a* Wri iM-iiiKrl |4 Jjrjl, 2i DO 

jar f nouKfch Tfl- mvq JO cur*. * StS K 11 ( 1 2 JiEI I £9 CHJ 

Cnmin wirh Irn icp'icale^ In Plmdii. jHrt 11+ |j v 

ActiDP Pf|A Uhic«, dip FNr 00 . Ifrll.Qih L«w*. H 6 MS 6 



WIPtS 

OFF a 






DO-IT- 

YOURSELF KITS 



BUILD YOUR OWN GRANDFATHER CLOCK 




£280 



Pftaw 
Staling 

Ueu 

!-n^udin^ And dull 

• Dfrll-yourflell caw 
kil, parts pre-cut 

• Finished Clocks 

• Solid 3/4" Tisrd- 
woods: 

walnui Cherry, oak 

• H^rtpovrt qualily 

• Factory (iked price* 

• Eohd brass Wes 1 : 
Geirmad chiming 
nwemants 

• Mousy back 
quarflntefl 

• Prompt Shipment 
*No «foodworicing 

expflfR#nc« 

fieces*ary 

WRITE FOR 
FREE COLOR 
CATALOG 



CLOCK COMBUST 

VWOHLPS L ARfiFJiT MANUFACTURER 
OF QRAI4DFATMEB CLOCKS 

fl I / f n'^Hjr 1 h P #\ 

Ffl-rfHxso. Atfebanu 4&S3? ■ F^iorw I Kiifi 

I urn KM 

□ Pr-u^'xid Dcdu 



Nam a 

street . 
CUy_ 
State . 



tola** 



Zip. 



Your home 

workshop 

can PAY-OFF 




BIG... 



Earn Extra Income 
Right At 
Home. 



Power Food 

Power Tool . 



Planer Moider Saw 



Three power tools in one- 
a real money-maker tor youl 

The Planer/Molderi/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing. furniture ... in all popular pat* 
tarns. Rips, planes, molds sepa- 
rately ... or all at once. U&ed by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and mol ds to any choice of 
patterns. Cute any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 

30^ay FREE TnaJJ EXC S t C T ^ G F °F«TS 

MO OIUG 4 TION-NO %ALMiMAN Will CALL 



hush coupon 
TOBAVI 



FOLEY-BUSAW 00 . 
90*50 FIELD BLDG. 
KANSAS CITY. M0. 64111 




fbley-Bdsaw Cd 
SOB 50 field Bida 
Kanse City, Mg, 64111 



ml 



0 YEJi. pftose itnJ mt ike I'ftEE Bolide r that 
jtnes me rampleir facrx about yoi tr Planer 
.Vl'iiJtlVi' .'iUH UHj/anj' J.-rUj|J drt hifm- I ftart tfuiltejy 
file a JQ Day Free friai tiffa 4ri my fi-K-n tko/t f 
understand tkere u Na Okifjfatavi and jJitar .Wo 
.ialesman atlisnli 



t*t- 
I Ibrta . 



\ 

V 

] 

i 

i 



ZB5 
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Little Giant 

13 Watt Flood Light 

13 wait Little Giant cost 
atooul SI 4. a year to operate 
Conipared to S100. a year for 
conventk™i flood lights. 

* 13 Pl lamp lasl up to i0 
ines at long PAP footfc 

* Atkfe EBeadh 1 - Sitefy - Security 
to you r home or Quires!, 

* Pays kx tsetf r a year 

* ULhSted 

» So*d bass bghrt dou&ng 

* Spate age rtAsdbf 

* Do-IC-xduoief wdng instr-Jit^'s 
included 

Money Sack Gu^fm*** 

76 .' ^TCpng rcWifJed 
Srnfl D Cfl 
PO -3J55 
So Pgsiirte^i. Ca*^T>n 
51030-6^53 

f.+J*-r l> to ml [ .hi 



WHAT'S HE DOING! 



Making a Concrete 
flower Pet! . . . and 

SO CAN YOU! 

ftUke 4 rid ttN yCur Own 
Ornamenlar Cancrele ilems. 

■uih S 5 00 far |« e | 

About Aluminum Moltfi 
with prices- and produtlmn Uidc iccrtn 
•dii'ccl from woHcf'i Ifrrytil mang feeler 
Owr 350 to lekcl Irem- 

4W 55.00 

Today Tu ■> f, 0 m 499 . jjiCKORt. N. C. 21601 






OCTANE BOOST CORPORATION 

Bo* 271148 
Dallas. Texas 75227 



ORDER DIRECT: 

1044 RACING CAP 

Red and white with four- 
color embroidered insignia. 
One size fits all — $5. 



STOP NOX does just what it says— il stops 
those damag ing knocks and pings in most cars 
and light trucks. 

Just add one easy-pour bottle of STOP NOX 
into your lank. Then fill up with gas. 

You'll hear and feel the difference. Your 
engine will run coder. Cleaner, Smoother than 
ever before. 

STOP NOX works with any gas. leaded 
or unleaded. And itts ccmpteiely sate ter 
your engine. 

Don't settle tor cheap, worthless imitations. 
Insist on STOP NOX. From 104 t- , the worlds 
No. 1 brand of quality 
fuel additives. 



Stop Nox. It Really Does 
Stop Knocks! 



CLUBMAN. 




COOL BUT CONSIDERATE! 

You're under-dressed without its 
w&fl groomed fueling. Clubman 
To lc-._ and other fine toiletries 

id. Pinaud. Inc... Di*. nf Th* Nc-Oomur Ce. M,T. ipoi 1 



PORTABLE GENERATORS 

EMERGENCY POWER AT WHOLESALE 



* 0 H.P. Briggs 4 Station Engine 

* Circuil Brp^kflr Prctffraicn 

* 130 A 2*0 Voft OijMets 

- Nal anwiBB SflrvtOB-l Year Ltd Warranty 

* Provides Power tor Furnace, Sump PumpL 
Appliances, Tools, Power Failures, dtc. 

* Finest Quality. Factory New Made in U.S A, 

* HiTech Engineering and Design 




"111. residents add 7% sales tax 



4000 WATTS CONTINUOUS POWER 

Shipped Fraigm Collect 

TOLL FREE 1 000 334-5059 
IN ILLINOIS (312) 451-7550 

CALL. MON ■ FBI SAM iPM CENTRAL TIME 

I HI-Tech I 

/ SALES, LTD, j 

PO. Box 1567 
Sense n villa, IL 60106 



VISA ■ MASTER CHARGE • AM. EXPRESS 









Call 1 - 800 - 533-5545 today and . . - 





Watr -6 Hp. flrigga, 33 amp-* J 
O 2 JO veHf* List SI 009 DO (fern 



On TheseNameBrandParts^Tools&Equipment!| 



SUPER TOUGH 

Heavy Duty Log Splitter* 

16 Ton Modal. *113** $789-00 

24 Tort, 1 P w Prnli in. *1142# . . SI 329+00 

4 Cornu Wilh2-tl*gnpiump». heavy-duty tlid»* j 
4 beams and larga oil i#nk*. 



Log Splitter Parts 

1 1 0pm a Sr«g*Pump. *101 2 ... $33.95 

10 Sprit 2 Slag ■ Pump, *1053 §1 1 $-95 

Ifi Gpm 2 Si mg* Pump, *1056 $1 28.95 

22 Gpm a Slag* Pump, *1017... 9242.95 

Standard 4-WPy Control Valve, *201 0 $48 .50 

AulQ Delent VaFve, *2Q2Q $49-95 

4n24x2 r Welded Cyl., *902424 $1 09,95 

5*24*2 r tla Red Cyl., *404324,- .. 518BB5 

Much Mon In Stock *t Lon* [Hacaunf Price.! 



Don’t Be With out Power 



Idea* (or home- 
ownerSvIamiers 
contractors 3 
vacati oners. 

1 



Ge 

4000 

amps ® 



Gas Engines 
Always the Lowest Prices 
And the Largest 
One 
Vear 

Warranty; 

Gas 

Engines 

3 U p Tecumieh \ " &*al1. *30-51 .*1 29.35 

SHp Bilge*,, B-han *0052 *139-98 

9 Hp T ac urtiM h.. r_j xi Irgnileew. W91 . 3142.41 

BMP. Briggs, t"?h*ii. #6080 ,. ,...*222.93 

10 Hp. Tecunnwh, cast iron X4BSMG. *010*232,-95 
1 0 N p, Tku mien, Blec, itert, *301 Ol . . . *2 B9 .05 
3*20 Hp. Hortion1*l A vertical anglnaa available al 

SuPeh low discount price sr 
Vertical 

a Hp. Briggs r shaft *7080 *227.93 

O Hp. Tecumaah. casI iron slnrvn 70023198-93 
10 Hp. Tetiimaah, fj$1 iron ril^b'r: 701 Q *221 ,93 
3-23 hp. hertaonla-1*- ¥ertlc#J engines available at 

SUPER LOW DISCOUNT PRICES! 



Utility Trailer 

□rtmplele road ready hi>1 Ejnsy H T 54 nmb + y wil# DaS-IC 
Enola Load capaedy 10S0 Itre fled sue 40“ n Jfl" 
includes laedars Ll*r*?79Q0. Mem# 12342 
(will ahtp 4B stales to* *30 00) 

$ 136.95 



120 V Ifi 3 

rffl#n» 10402 

$422.00 

4000 Wirt. Wfelic Usd i 151 51 143 tram- 13403 

$465.00 

5000 Wan, 1 1 Hp. Btrggi. 42 amps 120 V ?1 
ampiS ?40 vr*\% [ in! *1174 90 Ptriti* 13404 

3599.00 

5000 Watt, w.elae. start, List* 1 269 . item* 1 *405 

AM are al conlmuous- wult ruling. $699,00 

(1 Vair Warranty on Above Gsniratsrt) 



Hem* 1257 

Ship WL 222 Ida. 



’ n Z - 

Trailer Parti 

High g.pe*d hub & sprndlB Ut, 2000 lb c apathy 4" 
botir circle 4 hptia. ? hubs A 2 spindles. duSl cap$, 
EaDered bearings, lug dolts ft collar png $3 7. 50/ fret 

Highspeed rraHer whg&l^l rirea Fit&aii * hdleboat 
A andwmobkie trailer* 

Item* Sue Ply Cap Sale tire only 

1211 430x0 4 590 Itra *23.95 SIS 95 

1212 570x0 4 7131^13343 M4-95 

1316 *90*12 4 im lbs 139.93 *24 9* 

Irflilex spnngs i V wi(fe wVe*e c enter erf 25 r ^ 
rtem* Capacily £p"n$E Leafs Sale 

1250 1000 lbs. 2 2 *22.00/pf. 

1251 2000 IPS. 2 3 2* «J/pr 

125 2 3000 I tra 2 3 2T.OO/pr. 

Single Spring S*T Shackfe Mem* 1 555 *1 0.OOrpr. 



rdNlorthern— 1 f 
Hydraulics | j 



1 , 0001 b 

Ctpictty* 



List S349 9S 

186.95 

(must go truck twig hi CdllectJ 

4’ x 8’ Folding Trailer 

Fetftum: 

* Htwyttul rnm**tth tough baked on 

* enamel f l-n I ■ N 

* Liar Spring *uapan*lon lor amooth *1de 

* R*Ffi forced tongue far added liability 
*i^ n bull hitch 

4 Stek* pocket* BO you ceredd^Kdatekn 

* Papular 480 ■ 8" High Bp**d lire* with 
$ 4 boh wFl#eJi 

* Steal lender* 

1 4 Mild rubber any milling culm 

* All light* A reflector* Included 



801 E«at Cliff Hoad, Box 12t9 r BurntvHI*. Mr 55337 
Call our order dept. at 1 -800-533-5545 
In A#n call 61 2-894-8310 
N. C. 4S C- residents. visit our Charlotte atom! 

Sale Expires Phone Orders 

yonCay-Thutttday8am-8:aQpm 

Ju Jy 31 Frkdey A SJiEurday a*m to B:0Opm 

1 986 We Ship UPS, Bus or Truck 



U 1 T U JUU 1 



Ordef Toll Free 1 ^S 0 Ch 533-5545 

Send fora Frae CAtolog or tricludfi $6.00 and receive your 
caialog and a Splitter Design Booklet. 

To: 

Northern 

Hydraulic* 

•oiEeetCHffAd. Address 
Ipi 13t9 

fiurRiville. Mn City 

State 



Name 



*5337 

Dipt a 9076 



Please Rush Mo My FREE Discount Catalog 













BESTBUY! 



VOCALS FROM RECORDS! 

<flrt with (hr ^urW'-s best bands! 
Thumpicm Vrcal Ilimlrulof >:an rtfsio** 
most of virtually jIS oF a lead vocat U om ■* siaiwkird 
Stereo trcnmi ^nd leave (he background! 

Write or cal! for a free broehuj? and drmu i*ci wd. 
LT b-nund, Dept. P M, p.Q. Bon 338. 
5-ipne Mountain. QA 3Q0flfi (4Q4H93-IZ38 



People who'y* look«d ewerywhor* loll ot Ihero 
ilrfi'T anpihfl-r fptrgl Mg if ground Fhql l* w chei 
gur combination of orJ(# and quality flf nflff- 
fioli and wOp'htocrrt'tnip. We brUr'-r- if! 

C*Ll Oft WBtTE KM FHi __ _ 

Err TNp Irnn Ehnp Qp^i *M ,v . B^.i I J-i JlCO H>pn hnc^l ~*| 

I E -MWKlB, >0 I COM Our Twl H I 5'i HjZI-DQ I 

I 

^□TV | 

: &!'**■ \ 

| £ *t l ip | 

L _ j 



THE IRON SHOP 

MAWyFAOUEfffS 



BUILD YOUR OWN 
ROCKET MOTORS! 

*43 POUNDS THRUSH 
•FIFTY CENTS EACH 
* BUILD A DOZEN IN AN EVENING 



NCW | 

Showroom & 
Warehouse 
location* In; 

Portion*. CA 

( 714 ) S9$-$7*$ 
Sarasota, FL 
( 813 ) H 3 - 14 TB 
Houflptt, TX 
( 713 ) 7^-0648 
Chicago, 1 L 
(3121 352-901 g 

■ Ehe Iron 5 rag iQ77 B2 



LEARN UPHOLSTERY AT HOME . . restore old 

chairs, sofas to likft-rtflw co^tfiliQnl A cl^an p en- 
joyable to pul fpane hgtirj, tq profitable use. 
Old e* *£t-qfffc picliqel up lor dollars, worth hundreds 
whan ra upholstered. Fist in* ting homs Study 
□aurs* includes FOOta, KHa. supplies. Earn aa you 
lqam — Atari youf own business' 

SEND FOR OUR FREE BOOK TODAY! YOU'LL 
G€T A BIG ILLUSTRATED £4 RACE BOOK ON 
UPHOLSTERY and Ihe uphGteteiy Puamess and a 
sample tBS-SOn showing how Iha fabulously sue- 
tesalul Mill system a laught. It casts you nQlhmg 
10 gel Ihe information and (hare's ltd obligation. 
No salesman will call. 

Modem IfphuWiri futfUirtt. 

BD4S3 Field BUg- Kmw.* City. Me. 



I vuur finnn fnvr tiT.irvitrtF- > *■ 

HQf-KTERY hr Fnn Qrtfi Fmfit " I pncLrr- 
I -.l-find rut Oft* tarbll tall and HwTT 14 Pin nhli*alinn 



| Name 

| Arlrtma*: 






J City 


Stale 


Zip 



Jus! SN?w Iha Mason Shoa catalog to your neighbors 
and Iriends during your spare lime L#t them see om 
400 modern sEyFes gf shoes for men and wotron Then 
take their enter and a deposit (up to $18 50] which 
you keep as 1 he commission Earn inslant cash wi th- 
our any imyesrmeni &r risk 1 Catalog and sales tools 
art FREE Ip Started earning exlTg= money now. 
send poslcan), or can Toll Free l-e&D-^ZG-ToaQ, 
Eke 624 In Wisconsin MHKHI^TCKH, Ekt-F-992 

or write To; 
MUM 1444 E MH. Ed T 
l Mai 

FiLHI 

Hm 



v_ MUM AM 
MU M*I 

T\4 Cl * t - 

1 >4BU H7H 



Affordable 



Savf S2.000 or mo« 
witli our WOOD 
FIRED hAL mb sytifliis. 

TlioLiMndi in us* 
from Hawaii Id 
AJ asli— m Homes and 
wmtiflfl tahaniL 
An unnfiJ] wF i*inDd 
bealti i tub in |-2 hnun. 
Heat only when needed, 
no onaoin* co^i- 
No eteclricity^ pumps 
or filters needed and no 
treeing problems. 

] SfWrLel Siihtf Clk, Send fret- br-nefiune L 

| Depl PM^TI. IrtS Ellkm Ami Seville WA 

| "Ji/ne | 

| Ad dirts P 



A t L**t * Hmw AmuliiQlv Slmpt* 
OAB TUftBINI 

JET ENGINE 

■■lid Fmn 1# Fb«lot pUm. 

MnfU a*-, ora. Hr*T*. Mir I* E 

Pw«E: nu*Tlr«**r 



ifn » H-f, 

MFlfr**- ml 1*0*4 MdWfllfttr Blitd-nl*: ir nr ill Re *nd iMwtrf" 
■ E art* ciJH***. **fehi *■ *" m*t»l EukEtn* lath* with m-IIFIlip 
attach marll Pi- V** *"■ I racing hint., m, 

*Ie. Pull *lH lEMVlIf iwlnni with erltlEal (Imilm, 

bill o4 matarl*la and »h*lw. *«M Mf. C.Q.O. 

UVIT SCIENIJflt T * 'ci-Il'r 1 *?!»*o* 






Kits 



EASY-TO-ASSEMBLE-KtTS 

In Slock for lmm«d. Shipping or Pick-up. 



ONLY 



«I25 F.OA. BmomaH, PA 



for 3 ‘ 6 ' duam. 

(Ml. 0 -|vr 

Comparable xavingi on diarns frpm 4‘ la 7‘ 
MWailHlA 10 fi! flot-:- 10 -hiMr hU. 



Home 



1 9 it 4 tip dibc-w ftp* ■-‘piiptiip- 

Wl RELES5 MtC 



Dome 



AddraBB 



L.I ll.fSl ala^r Ip 



Sf>4 Tnc HU UTS REV DOMtS 

] 760 Cfiurago AQ? 

*Wbl 7^ _| 



PMaMt Hum Ohmi\ 

Slum n WCOTJE 

CLEAN; 

Erngin**, Air Fntt*r|.. L»wn limil- 
3-yr jjwfl r ante* on line C&lB LHMftlq- 

UKJ wap. propant Nod Wl IK! lbs. AiWl 
pum> rDqgirpd pn l qw waE^f pi^mirp 

WtPCD HFQn INC. i Depl- 11-17 
9 . 0 . Ikn D, SMQ W*fel Broadway, 
Jackmon, Wy^tnlng HQfll y 



Affordable. RAtdyta Assemble. 

A Mtriivrvy l>ami Ihi hi>rnf Tar all khmi ^^ 31 - 
rw^irid ci krl tarn 1w Ihff nav * * lu-rlrr A3 pjfra jh^ Lirrr.ji 
* coded; 

S4*d ftaw hb D***i ] DD P - R* CfttlCiraka 

* n«hi Bt»t 



SUPER CARBURETOR 

BIG VS GETS 72 MPG 

GcHmootsi- V*«!i«(f. LOirn Hpw To BuiLd 
Your Own Hlfl»i Mil*age CaitHyrotor. Ti» 
Send 22* Stamp For Fr&e Brochure^ 

H A A INDUSTMlES - DEPT PM-7 
#2 BOX K£ 



$t,000’S WEEKLY 



Home Business Directory 
Exciting Free Details. Write: 

Box 2019-PM 
New York, NY 10163 



TURN YOUR SPARE TIME 
INTO SPARE DOLLARS*!! 
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CHARGE IT 



I” jcWHiTHf yico. jssrasisar**- " 

CMugo.lLWBW ;? 

□ VP Cl Please send me (quaniiivi — | 

No 81'22B9FT Brgice LipMs a| 
10.95 oath plus m.M each iPff Shipping (Unried ■ 
Stales iLs possession*. A P 0. and RPO. onlyl. Ilh | 

nni rosidnnls add 7**- '.hI-tts 1.-th Ch "j.gn 'csldonl^ _ 

add S'-v sales tax | 

□ cpppf One -year suPscriplion Id JC ■ 
r rr t- 1- - Witney's famous -Cala log? j 

Q * enclose Check or money order tor S _ _ I 

; I to my VISA «r MMierCand I 



Ekprstm Dale 



Cwd Accourfl 'NLmbt-* 



Stgniiluw i Nmo «1 only >f Ghjigfw] -g^i 



Nam it 






WE ACCEPT VISA or MASTERCARD 
ORDBB BY PHONE (312> 

24 hours-a-day — 7 days-B-vifiek 



THIS YEAR S MOST IMPORTANT AUTOMOTIVE ADVANCE 

Third Brake Light Mounts at Bye Level 
To Instantly Demand Atterdicm 



FITS ALL CARS (sedans, coupes, hatchbacks, station wagons}, 
VANS. PICKUPS— ANY YEAR, ANY MODEL— AMERICAN or 



IMPORTED, with 12 volt system. 

Astonishing Fact: Rigid testing by the 
federal govern men 1 proved thal I he third 
brake light— mourned and function mg at 
eye-level Id following drivers — reduces 
rear-end collisions by 53%. 

Astonishing Fact: predictions by the Na- 
tional Highway Traffic Safety Administration 
(NHTSA} eshmale (hat (he eye-level ihird 
brake light wilt prevent 900,000 rear-end 
collisions a year. 

Astonishing Fact: Estimates by the 
NHTSA predict That the eye-level third 
brake light will prevent 40,000 personal 
Injuries a year. 

Astonishing Fact: Use ol the eye-ieve! 
third brake light can reduce vehicle 
damage and repairs by almost 60%. 

The overwhelming benefits of the eye-tevel 
third brake light demanded strong govern- 
ment action. So in the public interest . . 

Federal Safety Regulations Now 
Require Eye- Level-Mount Brake 
Lights On All 1966 Model Cars. 

You owe it (o yourself. to (hose who ride 
with you, and to those who drive behind 
you, to equip your car with mis light as 
soon as possible. 

Hera's How It Works 
Your third brake light is mounted at eye 
level, so it is highly visible to the driver be- 
hind you . . . and to the second and third 
drivers behind you too! 



Drivers following you enjoy improved depth 
perception - . . nighi and day . and tail- 
gates are warned 10 keep a sale interval 

A builhin logic circuit is programmed 10 turn 
on this light with your cars regular brake 
lighlstand with your brak# lights only— 
and lhai is very important 

This tight is coordinated with your brake 
lights, and positioned in the center of your 
car. so lhai drivers behind you cannot con- 
tuse it with turn- signal or tail lights. . .even 
for a moment. 

Installation of this light may even 
qualify you for a discount on your auto 
insurance. 

Fa$y Do-It-Yourself Installation 

Your light mourns easily INSIDE your rear 
window — just like new cars — where it is 
protected from harsh weather, car washes, 
theft and vandalism. No need lor any nasty 
drilling into your car body. NO wire cutting, 
stripping or taping either. Special splices 
are included to lei you connect light wires 
1o your brake-light wires , . .instantly- 
. . with any pliers 1 

Fils ALL Cars, Trucks, and Vans 
The universal mounting bracket, pivoting 
fomte, and extra mounting extension make 
it easy to position your light pe Meetly. You 
will enjoy easy installation in any sedan, 
hatchback, station wagon, pick-up truck, 
van, or any other American or imported ve- 
hicle with a 12- volt electrical system. Your 
tight has a big 6*v wide a 1W high red 
Jens, and wiring, splices and easy-te- follow 
illustrated -nsl ructions are included, 



Satisfaction Guaranteed 

J.C Whitney 6 Co. stands behind every 
brake light we sell. Each light comes with 
our iron-clad promise to you. Complete 
Satisfaction or Your Money Back, It you 
are no* completely delighted with your 
brake light . . Jor any reason . . . simply 
send it back, and we will cheerfully replace 
it, or promptly refund your money, which- 
ever you preler. 

We believe every car on Ihe road should be 
squippad with an eyMevei third brake light. 
So we are making them available 
now for on ly $6,95 each , pi us only $1 . 00 

for shipping your brake light anywhere in 
Ihe United States At (hi a tow price, you can 
order one now for every vehicle you own. 

Order Today — Delay May Be Serious 
When split-seconds can save life and 
limb— and reduce property damage too— it 
pays to have an eye-Jevei brake light in your 
car. Gel Ibis valuable protection for your 
car now. Simply lill in the coupon below, 
and send it in with your check, money 
order, or credit card information. 

VISA O-r MasterCard Customers welcome 
Simply phone (312) 431-6102 . . Call 24 
hours a day, 7 days a week. Order stock 
number S1-226SR, 



New! EYE-LEVEL BRAKE LIGHT 
Gives YOUR CAR 1986 
STYLING and SAFETY! 



J.C. WHITNEY K CO. 


* 


191 7^19 Archer Aw. 


» 


PO, S4I0 


* 


Chicago, H 606 00 


1 1 


5ip*o ZiPCOOE Code 


Eric* 


COPr PffilTT ■ r«m WARSH AWSKY 1 GOMftWf f illM JC WHITNEY 1 COMPLY ■ 










A TRUE CLASSIC. 



Un Cum promising quality .and authenticity. Our Jaguar SS - 100 repSicar h .1 mere 
affojdab!e P and eas-ier En build kit than you would believe! Ffont engine and 
VW model* available. 





TOLL FREE — 800 - 245^1310 
N.Y. and CANADA — 71 b-fe 84 - 1 1 b 7 

100 Sonwii Drive, Dept. PM-706, Buffrks, N.Y. 14225 
□ l have enclosed SI. 00. Send me your complete,, full color brochure. 
Charge my:: □ MasterCard Q VISA □ Dinars Oub □ American Express 
1 ^™ mt Exp. Date 

Ndme 






City 

Home Phone ( 



. Stale 

. 6u^. Phone < 




BUILD auw ROCKING HOUSE 3 V sc 56 " 
full size plan^ioo only hd. no 
ARMOR PRODUCTS CltllOg SI .00 

P.O.BQK-445-C, E. Natthpoi-1, NY 11731 




BASEMF 

FLISHES HP 

Nd Digging Up FJwrS 
install II Vrarretl - Anywhtrt 
Writs McPiierion, 

Bax 15133 



METEORITES 

from a rDunfl ids solar SySiftm. 
graying meteorite specimens 
a. r Jv|N«ble lor ttie lirst Um. 
BUYING .'SELLING Jf TRADING 

FICSEHT k kMS — METWTE HAN 

Baa TR27 fijewn. AZ6i?3S 

Ache ipid f r ■“ far * futf f li i'i? - r etjjfeg 




SAVE SIM S- Jp 111 SS DM un iikw jipansw ^DtffrL ydE& moUP- 
MOOlflra £TV J-1 4 wheelers PAflflS JCCBH DH6& nc ntj jpti.fil 
di e spethil ]ncli ?m Hgnfls Virajha. ftuzillfi, KdSYdirti Hal luv 
DAvitf^ri rtip source at 1 UTOfl n-iDlefty^t p*Jls Buyatitifc 

Sivijjfl -or mom S^bnn^siliscDunLcidral^b^IrMn.'.'lkl mon^ 
E-»wii-s-| baigamfr an-d vJlu&jte iliimcc -i! imnnjlicn LL-yE- US i If v 
You will wglad Alt B jquAHarle- r A Inr&an PjiL; 

aUWCQ AMRTIS|Nfi 4 LHASiNG 
Bas vftH Covington, Vi 3T43& 

•fr® Pn -?03i «?■ Jaft5 |7nSK-f3ie I 

Sfetia' frld's- Ifer Mi -lu'> Person--*! gm? Jere'B'H 
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LIMITED EDITION STATUE of LIBERTY 



Commemorative Knife Layered In 





Unbfrliftvabto, but true. 

To c#l&l>rate me iDDth oirtbday of 

Our TTidit ramOufi lady. lhs giahl NOW 
York publ icily Firm oF The Direct Conns c- 
Upn will diSlribute a Limited edition af Ihe 
famous Slatue of Liberly Commemoralive 
Knife For me aslornghing ’’ceiebrslton price" *51 
only s& each only to- mose who write m me com- 
pany address Ibalawi be Fore Mid nig Fit. Sept 30 
1&&6 

This original Publicity Atf must 
accompany your request- Copies or 
photostats are not acceptable- 

Layered in pure 24 K Gold* 

ThsSS fcmvfls are not CQ^es These are genuine 
Limited Edition STATUE OF LIBERTY COM- 
MEMORATIVE KNIVES- layered in pure 24 K 
GOLD 1 — the same famous commemorative 
knives advertised in leading media 1 brougham 
America and Selling tof many lumen me pries. 

A True Collector's Edition 

As be? us a lribute *i Ihis magnitude, this knife 
wjM be aval id Lie only until the end Qt mis flUiJli 
Oly campaign, .ai tha? time. IhO dies will be 
destroyed and the edit ia n closed Forever Each 
knile you receive Will be engraved with Ms Own 
individual serial number, assuring you it is pail 
of Ihis specipi cerebral ion ATTENTION COL 
LECTORS' lor the covered law senal numbers, 



order quick- 
ly. First cpme lirst served There 
ig a I'i mu ol iwo |2) knives per addr&ss at 
Ihis price, bul requests which are mailed 
early ftnou^h (before Sepl, IT] may requesi up 
to bve 

These Famous Commemorative Slaiu& of Liberty 
Knives will not be sold al mis price by Ihe company 
in any sltjre Tp obi din one ai ihis SpflCia? Celebration 
Prrce, mail tbis original primed ad 10 ihe company belore 
Midnight Sept. 30. 1960 

50^ Year Repurchase Guarantee! 

CDllflCibra should know that each CDiTHTtimoraErve knife 
covered by a fuU 50-Year Repurchase Guarantee. Shop 
ever wish 1o sell or redeem your Statue of Lihedy 
Co-mmamoraiiva Knile the company b ledges 1o repurchase it 
From yDu any! I me y-Ou wish within Ihe next 50 years Eor Ihe lull 
cash price you paid 

To obtain y&ur Statue o! Llbetiy Commemorailve K-nire. mail Ihis 
original Publicity Ad togel her wiih your namo and address and for 
each Knife. Add only $2 shipping and handling no mailer how many 
Khlves you arQ requesting. APlow up to SO days tor shipment 

fit c BiJTECT C 0WRff CTJOJV- Dept. W32. 37 Wail 2fi Btml, New fork, NY lODtO 



Pure 24 K GOLD for only * 5 ? 
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I L’s it hot day Eli ihe middle of Am 
You park your car for 
minute* or so while you do a htf c^f 
shopping. When you return you discov- 
er that the ear, which started easily on 
the coldest mornings Iasi winter, won't 
sLart now, 

Hot^tartuig problems are a eonimnn 
W3tJrce of driver distress. Because they 
sometimes gu away when the engine 
has cooled completely, they tun be very 
difficult to diagnose. 



BY PAUL ST ENG U 1ST 



Hi -I -stall problems run he divided 
into two categories: those that uuioau 
the engine to crank so slowly That it 
won't file and those that make the 
engine hard to start hut doift affect 
cranking speed. 

Hot start, slow crank 

Here, when you turn the key tu ihr 



slam posit aun the engine sounds Like 
it's turning «mc involution ai a time 
wish li pause between each, r J’hn- engine 
may suddenly begin Lo crunk faster, or 
ic may just foul imiei-nn iking laborious- 
ly until the buttery is dead. 

I fit wairs only once, it may be due to 
nothing more t han a diseha rged battery 
or inoperative charging system- If ic 
wurs often when the battery i> fully 
charged, it may he the tvsuJt uf high 
cran k i ng c tm I i s rest s La nee . int e mat en ■ 



SOLVING HOT- START 

PROBLEMS 
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gine problems, cooling system prob- 
lems,, excessive spark advance, or sev- 
eral of these conditions in combination. 

High cranking resistance 

When corrosion orlooae connections in 
the starting circuit raise circuit resis- 
tance r your battery might have a tough 
time cranking the engine. And. because 
resistance increases further when un- 
derhood temperature is high, the prob- 
lem may be noticeable only on hot 
summer days. 

Before even attempting to diagnose 
the problem, dean the battery posts 
and terminals as well as the connection 
points on the starter motor, starter 
relay and/or solenoid. Reinstall the ter- 
minals and make sure all connections 
are tight. Start the engine and warm it 
to maximum operating temperature by 
driving it slowly for at least half an 
hour. Then check starter positive and 
negative circuit resistance by measur- 
ing voltage drop. 

To check positive circuit voltage 
drop, connect the positive cable of a 
voltmeter that reads in tenths of a volt 
to the positive battery post and the 
negative cable to the terminal on the 
starter (see Fig. 1). On starters with 
external solenoids (including most GM 
cars), connect the negative lead to the 
large copper connector that joins the 
solenoid to the starter. Crank the en- 



this point with the engine cranking, but 
more than ,5 volt at the bridge between 
the starter and solenoid, the resistance 
problem Is within the solenoid. 

High solenoid resistance is very com- 
mon on some GM ears. The problem is 
due to a buildup of corrosion on the 
brass disc that transmits voltage to the 
starter when the solenoid engages. 
New DeLeo solenoids have an improved 
design contact plate, so rather than 
purchase a rebuilt solenoid, buy a new 
one from your GM dealer. 

If positive circuit resistance was ex- 
cessive at both points h the problem is in 
the positive battery cable or its connec- 
tions. Replace the cable and recheck all 
terminals for corrosion. 

Check negative circuit resistance by 
connecting the voltmeter's negative 
lead to the negative battery post and 
the meter's positive lead to the starter 
housing. Make sure you make contact 
with the bare metal of the housing. 
When the engine cranks the ground 
circuit, voltage should [Imp less than 
0.2 volt, If not N check all connections 
again and replace the ground cable if 
necessary. If the ground circuit cable is 
attached to the frame, make sure that 
the cable joining the frame and engine 
is. in good condition. By connecting your 
voltmeter's positive lead to various 
points in the ground circuit you can 
usually pinpoint the problem area. 






gine with the meter attached. It should 
road less, than ,5 volt if circuit resis- 
tance is within limits. 

If you get a reading in excels of .5 
volt on a car with an external solenoid, 
attach the negative probe of the volt- 
meter to the BAT terminal on the sole- 
noid where the battery cable is at- 
tached. If there is less than ,5 volt to 



STARTER 



V To ch#elt rstaane# on narten with ex- 
ternal sofanokh. connect meter to shown 



Excessive spark advance 

Blow crank/hot problems are frequent- 
ly caused by a combination of high 
resistance and excessive advance, so 
it's a good idea to check spark timing 
even if you think you’ve solved your 
problem with a solenoid or cable re- 
placement. 

First. H attach a tachometer and make 
sure idle speed is at specification. Then, 
check timing following the direc- 
tions on your vehicle information 
label ur in your shop manual. If the 
manufacturer provides a range of 
acceptable timing, adjust to a figure at 
the lower end of the range. 

On care with mechanical advance, 
check the centrifugal weights inside the 
distributer to make sure that corro- 
sion isn't causing them to stick when 
the engine is hot. 

Cooling system problems 

Believe it or not r serious cooling system 
problems can cause hot start/slow 
crank problems, if coolant passages 
surrounding engine cylinders are 
blocked with sludge and corrosion, heat 
from the pistons won't be transferred to 




2 Heat flows easily from pEston to coolant 
In normal cooling system (top). In dogged 
system piston can expand enough to drag. 



the coolant (see Fig. 2). This causes the 
pistons to expand to the point where 
friction between them and the cylinder 
walls makes the engine difficult to turn. 

This can sometimes be remedied by a 
power backflush combined with a cool- 
ing system cleaner. In severe cases, 
cylinder block replacement may be the 
only solution. 

Ordinary overheating problems can 
also cause an engine to crank slowly 
when hot, so check the cooling system 
thoroughly. 

Internal engine problems 

Any internal engine problem that pro- 
duces friction can cause the engine to 
crank slowly. And since most clear- 
ances tighten up when the engine is 
hot, it's must likely to happen then. 

You can tell if your engine is hart) to 
turn by removing the plugs and at- 
tempting to turn the front crankshaft 
bolt with a torque wrench. It should 
break away at 90 lb. -fL or less and 
should turn with the application of TO 
Lb. -ft. or leas. 

Internal engine damage might occur 



■■■■■■ 



m 



POPULAR MECHANICS « JULY 1Y86 





SATURDAY MECHANIC 



in combi mil ion with, or aa a result of n 
blocked cooling system passages. The 
torque wrench test can't tell you for 
sure that the problem is due to one or 
the other. So before disassembling your 
engine or asking the mechanic to do bo, 
make sure you've exhausted more con- 
ventional remedies. 

Fast crank, no hot start 

What about cars that crank fast when 
the engine is hot but still won't start? 
This problem is usually the result of a 
choke system failure, a fuel flooding 
problem, a serious vacuum leak, fuel 
starvation or an intermittent electrical 
failure. If your car is in need of a 
l imeup. do that before looking for more 
unusual causes. 

Choke problems 

The scene is repeated over and over 
again in supermarket parking lots dur- 
ing the heat of summer. After a futile 
attempt at starting his car, the driver 
jumps out, throws up the hood, un- 



BflSAKAWAY SCREW HACKSAW 




J Remove «rt from engine If neceuary to 
cut slots in cftotie housing JcrewL 



screws the air cleaner and jams a 
screwdriver between the choke plate 
and curb body (see opening illustra- 
tion). After starting the car, he revers- 
es the procedure, Blips behind the 
wheel and drives away. 

The culprit could be an incorrect 
choke actjustment, but you must al&u 
consider the carburetor flooding prob- 
lems discussed below. Although the 
screwdriver holds the choke flap open, 
that may only be necessary due to 
engine flooding. 

Choke adjustment and cleanup, 
though, are the first two things you 
should consider Make sure the engine 
is cold. Use a small solvent brush and a 
can of carb dinner, or an aerosol can of 
curb cleaner, to remove all the varnish 
and accumulated dirt from the linkage 
arms and choke assembly. 

ttecause there are a number of differ- 



ent choke mechanisms on recent carbu- 
retors, we can't provide exact direc- 
(Jons or specs for checking each- So to 
do this job properly, you'll need a ser- 
vice manual. Most choke systems re- 
quire at least three adjust ments: vacu- 
um break, choke flap closing and fast 
idle. Some call for as many as five or six 
different adjustments. 

On most systems, u temperature- 
sensitive bimetal coil, mounted either 
on the carb body or within a stove on 
the intake manifold, opens and closes 
the flap. On some, the coil is heated 
electrically, on others, exhaust heat is 
used. Adjustment is frequently accom- 
plished by turning the housing that 
surrounds the bimetal coil until a point- 
er aligns with a specified point on a 
scale that is attached to the carb body. 
On others, the housing is mounted In a 
fixed position and adjustment is made 
by bonding a linkage rod or lever. 
SorneLimes the correct choke flap posi- 
tion must be gauged with a rule, or with 
a drill bit or rod gauge. 

On most cars, the choke housing is 
mounted with rivets or siotleas screws 
to discourage tampering. To remove 
rivets, drill them out. To remove slot- 
less screws, make a slot in each with a 
hacksaw blade (see Fig, 3), 

Choke flap sticking can become a 
problem on very old carburetors or 
poor rebuilds if the choke flap bushings 
have worn to the point where the flap 
won't stay in one position and canT be 
adjusted properly. 

Bowl vent bo I lover 

When you park your car, heat from the 
engine is transferred to the fuel remain- 
ing in the carb float bowl. The tempera- 
ture increase is accompanied by rising 
pressure. This pressure has to be re- 



him r r a ua bfe i 




1 Fuel should spray from accelerator pump 
mules when throttle Is opened ihfriually. 



lieved or fuel wilt be forced into the 
Intake manifold. Once the manifold be- 
comes soaked with fuel, the engine 
floods and can only be started by bold- 
ing throttle and choke flap wide open .If 
you're greeted with a powerful gasoline 
odor when you open the hood, the 
engine is most likely flooded. 

On most cars, the float bowl is vented 
Lo the evaporative emissions canister. 
The vent must be open when the engine 
is shut off or high pressure within the 
bowl will force fuel through the carb 
metering circuit. 

Check the bowl vent and any con- 
necting hoses for possible blockage. If 
they're okay, take a look at the canis- 
ter. If the bottom of the canister is 
open, you can usually replace its filter. 
If a dosed canister drips fuel from the 
bottom, replace it and troubleshoot the 
evaporative emissions system (see your 
service manual). 

Internal carb leaks 

If you find that your bowl vent system 
is okay but your engine continues to 
flood when it r » shut off hot, the carbure- 




4 Decal In engine compartment shows vacuum nose routing and spark advance sped. 
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§ Dielectric; grease on the back of GM 
Ignition modules can prevent heat damage. 



lor probably has an internal leak. 

Before you invest in a new carb, 
make sure your engine is running at 
normal temperature. Even a good car- 
buretor may spit fuel into the engine if 
it’s running 30* or 40° above normal. 

Vacuum leaks 

If your engine is hard to start hot but 
does not seem to be flooded with excess 
gasoline, a vacuum leak could be the 
problem. Cheek all hoses for splits, 
kinks and other signs of damage. If 
they’re old and brittle, replace them. 
Make sure all hoses are connected in 
the manner illustrated on the emissions 
information label isee Fig, 4), 

In addition to making hot restarts 
difficult, a vacuum leak will cause a 
rough idle. To find a vacuum leak that is 
not the result of an obviously defective 
hose, use a needle-nose pliers to 
squeeze off each vacuum hose near its 
source while the engine is idling. When 
the roughness clears up, you've found 
the leak. If the hose itself is okay, the 
component it's attached to may be bad. 

An EtiR valve that sticks open quali- 
fies a? a vacuum leak, as it allows the 
engine to draw air through the exhaust 
passages when you're trying to start it. 
On most engines you can check the 
EGR valve by applying vacuum to it 
with a hand-held vacuum pump while 
the engine is idling- When the vacuum 
signal causes the valve to open, the 
engine will idle roughly. When you 
release the vacuum, the valve should 
close and proper idle should be re- 
stored. If the application of vacuum to 
your EG R valve does not cause it to 
open, check your service manual for 
EGR test procedures. 

Fuel starvation 

While excess fuel is a common cause of 



hot-start problems, they also can be the 
result of fuel starvation. In these cases, 
the engine cranks until the pump has 
filled Ehe float bowl sufficiently. Then it 
finally Starts. 

You can tell if your engine is getting a 
supply of fuel by removing the air 
cleaner and looking down the carbure- 
tor barrels. (Do this while the engine is 
off and the starting problem is present. 
Take care nut Lu bum yourself un hot 
engine parts, ) While holding the choke 
flap open* crack the throttle. You 
should see fuel shoot out the accelerator 
pump nozzles {see Fig. 5k If you don't, 
check the fuel filler, fuel pump and 
carburetor float adjustment. 

Electrical problems 

Some electronic parts can fail tempo- 
rarily when Underhand tempera! Liras 
are high. Unlike our previous exam- 
ples, the engine will start only after 
having cooled off for an hour or two. 

The most likely offender in these 
cases is the electronic ignition module. 
Off-brand discount-priced modules 
seem to be mere likely to fail than name 
brand or original equipment types. Ap- 
plying dielectric silicone grease to the 
underside of GM modules reduces the 
chance of heat damage and hot restart 
problems (see Fig. t!k Have a mechanic 
lest the old module before you buy a 
new one; these expensive electronic 
parts cannot be returned. 

Fuel -Injected engines 

Because mast injection systems remain 
pressurized after the engine is shut off* 



a fuel injector that sticks open can flood 
the engine and foul one or more plugs. 
Given enough time, the fuel evaporates 
and the enginn starts easily. But for the 
first hour or so after shutoff, starting 
can be extra tough. 

On port-injected engines {one injec- 
tor per cylinder), a sticking injector can 
sometimes be located by checking the 
plugs half an hour after shutoff. If a 
plug is fouled or wet, its likely that the 
injector for that cylinder is leaking, 

A lack of wet plugs doesn't necessar- 
ily rule out dripping injectors, A visual 
check of the injectors is the beat lest. 
On tbruttle-bcKly injection systems 
(central injectors within a carb-like 
body k the injectors are easy to observe 
and you can simply warm the engine* 
shut it off, remove the air cleaner and 
watch the injector^) to see if there's a 
drip. On some port-injected systems 
you can lift the injectors and fuel rails 
out of the jjorts to watch for drips, 

A check of system pressure is also 
useful in tracking down leaking injec- 
tors. If pressure drops continuously 
after the engine is shut off, a leaking 
injector could be the cause. But other 
problems — like a faulty fuel pump 
check valve, a leaking pump connection 
or a bad pressure regulator — can cause 
pressure loss us well. 

On most systems you can measure 
pressure by attaching a fuel-injection 
pressure gauge to the Schrader valve, 
which looks like a tire valve. When 
attaching the gauge, w r rap a nig around 
the gauge connector to catch any pres- 
surised fuel that squirts out, W4 



F UJf l- injection 
gauge 



Full I’firtttURE 
TEST OONrjf CJQ* 



FUEL R*!L 




PU.VIr JlMLE’1 WEfr 

1 To check for leaking h*hlnJ«tor new? i«, attach pressure gauge to Schrader valve. 
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217 -FIX-IT RIGHT 

Application quids describes how Penetra! can make it 
easier to prime or paint, varnish or stain, protect 
metals 1mm rust. restore fiberglass, finish rustic 
interior wood or renew old stain. Free 

210 BEAUTIFY YOUR BACKYARD 

Sakfete s instructional booklet: will assist you in 
backyard do-it-yourself projects. Learn to build a bar- 
b-que pit, a foeidstune wall or construct a patio. S0( 

£19 KEEP IT WARM 

CertamTetd Corporation's colorful, new brochure 
offers tips on selecting an insulation contractor. Learn 
how insulation can be a pood investment for your 
home, Free 

m DM LINE INTERACTION 

CompuServe offers a 28 -page tiro chum an their 
Information Service. Find a us about shopping and 
banking al home, making your own airline reserva- 
tions. playing interactive games, electronic marl and 
national bulletin boards Free 

221 WINNING WEEKENDS 

"Guide to the Winning Weekends of 19B6" Is the new 
AutoSpcrts Guide liram the replacement parts divi- 
sion, TRW Automotive Aftermarket Group 36-page 
full-color guide helps enthusiast to follow TRW- 
spo-nsored series in NASCAR. NH'RA and I MS A rac- 
ing. £S OO 

222 PASSIVE SOLAR CONSTRUCTION HANDBOOK 

Learn how lo design your home to use energy from 
the sun and save on heating costs. PiPG unis how in 
lhatr ACFpage booklet, "Living with the Sun", f 1.00 

221 Bi A CHIMNEY SWilP 

This comprehensive information kit from August West 
Systems, Inc. shows the possibilities nt how you can 
earn 150.00 an hour helping people prevent chimney 
fires. Kit includes a 12- page booklet , brochures and a 
record. Free 

221 EASY RIPER 

H usciva rna 1 s 1 966 sales feature folder highlights their 
full fine cl motorcycles including the 130 Automatic 
Endure. Also contained are individual brochures on 
each new model. S3.0G 



225 EARLY WARNING RADAR DETECTOR 

Informative brochure Irgm Whistler describes the 
features of Spectrum 2 - the high performance radar 
detector, its unique Digital Display with numerals 
from 1 lo 9 provide* audible and visual warning of 
radar transmissions. Comes with 3-year warranty 
Free 

m WHAT'S NEW IN HOME ELECTRONICS 

Your tile could be made easier with this offering of 
electronic products from M A (tedol: solar fan cap, 
talking scale, ?oz. tv, environmental sound machine, 
sound-activated light switches Free 

227 MASTER KEYS TO CAR CARE 

33 areas ol car care are detailed in 13 lowers. Step- 
by-step instructions with clear illustrations and dia- 
grams take the mystery nut ol Turing and maintaining 
your car. Conveniently fits in your glove department. 
From POPULAR MECHANICS £5.95 

225 A REAL MIX-UP 

Hand MLx'r, a hand -powered, portable utility miser, 
helps you tackle jobs with a mixing capacity in excess 
of 160 lbs. 2-page flyer offers informal! on, benefits 
and photographs. Free 

229 WOOD LOOK SIDING 

Wotvennt Technologies' Restoration solid vinyl sid- 
ing gives you the look of beautifol painted wood 
without the inconvenience and expense ol painting. 
Free 

23b PICK UP TRUCK OVERLOAD CONTROL 

Brochure tram Load Toler Mtg. Co. describes the 
Load Tester, a control device rhal increases payload 
capacity 100%. K also ads as an anti-sway bar and 
stabilizer installs in 3D minutes. Lifetime guarantee. 
Free 

231 HI-TECH INSULATING GLASS 

PPG's fl-page 4-color brochure illustrates the Sun- 
gate* Coated Glass window and explains how ll can 
sa ve energy. Designed lo retain heat in winter or 
reflect solar energy in summer. Free 

232 KEEP A CLEAN MACHINE 

New 56-page catalog from KIN Engineering feature* 
lull line ot high performance air fitters, filter oils, 
cleaners and accessories that hi almost all domes- 
b&'imporf cars and trucks. Contains technical infor- 
mation. £3.00 
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233 REVVING UP YOUR CAR 

Moroso Firionruira Products Inc., makers ol racing 
components far two decades. oilers a 1 ,5(10 product 
catalog. Indorses spark plug wire, engine sealers and 
octane boosters, £3.00 

234 SET AND FORGET TIMERS 

Intelectron's live dyers explain their line of home 
security convenience and energy conservation prod- 
ucts and lists their benefits. Photos and illustrations 
show products In use. Free 

235 PERSUASIVE PULLING POWER 

Ramsey Winch Company offer? a 16-page catalog ol 
iheir 6.000 ip 12,000 1b. capacity front mount 
winches, mourning kits, lights and accessories. Free 

236 SEAL MASONRY SURFACES 

OFtYLOK Ready Mixed Masonry Walerproofer can 
help you sofve the problem ol wet masonry. 14-page 
brochure illusl rales how product works, how to 
prepane surface and how to apply DRYLOK- From 
United Giisonite Laboratories. Ftce 

237 WOODEN PARTS AND CRAFTS 

Woodworks offers a 32-page catalog on hundreds of 
weed items Alsu include* hardware and tools. 
Special "get acquainted” Oder and bonus coupon. 
SI 00 

233 ALL DEGtiED OUT 

46-page, lull-color brochure Irom Boston Whaler lists 
their complete line of boats ranging from 9 to 27 foot 
sia, Each model is shown with standard features and 
specification?. Free 

239 FIRE FACTS 

Informative package from American Safely Products 
describes the advantages ol their patented gas fire 
extinguisher - the Halomte* - that can be used for 
kitchen, car or electronics. £1.00 (Refundable upon 
order,) 

240 PIT AUTO DARI MANUAL 

Rust-Oleum's 28-page manual includes detailed in- 
structions and illustrations on the use trf STDPS 
FI U5T: body fillers , undercoat, primers, pain I cleaners 
and waxes. Free 

_ ™r^“o~Ejtpim ^TaiTliM 
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U.EQ. Mystery 
Solved! 



ONLY 

$ 7 . 95 “ 



THE tMYSTERY CLOUDS 
ARE COMING! 



AS SEEN O 



The 
S wet 1 ping 



to®' 






^pni|t a l \ mZ-m 



10,000 Copies Sold 
the First Day! 



The Conspiracy Unveiled... 

Now, after more than 20 years of research, 
Dr. Coverdelf reveals the STARTLING TRUTH! 



“Fuf Eon lonfi. there's been j 
conspiracy' erf silence about U FQ\ 
by the Nations of ih^ world, and 
l %efieve if h time people were 
told the truth" 

L i n|i Clanc^rty 

L< Jix'-Hl Srjrwn't hlotm 1 - rW ! i,nrk' 



What EVERYONE ON EARTH Needs to KNOW. 

* Where are they front? • Who's control are they under? 



Why did they come? 



When are they going to return? 



Order your copies today at only $7.95 plus $2.00 for postage & handling each. 



Order by mail, or call TOLL FREE 
for credit card or CQD. orders: 

1-800-453-2800 

in Utah, l*80O*&62-25lM] 

Outside U S. 1-801 627 2000 

MVl MASftPfAHU WriiCAh EIWJF:. 1 -. ! VI If l * li II I 



□ 'lfes, I want IO knew! 
Please send me 



copies 

of THE MVSTERY CLOUDS at $7.95 
plus $2.00 postage & handling. 
Enclosed is my check far _ 



Make checks payable IO: 

THE BOOK BROKERS, Inc 

PCI Box B924 Orlando, Fl_ 32559. 

FlurPfla Residents add 3".* Shite T,n 



MAILING INSTRUCTIONS- 




NAME 




ADORE 55 


AFT. If 


CITY SWF 


ZIP 





Experiments 



RotTYour Famjly & House 




D«w Alert 

Alarm System 

Dfllfft A'hu' Witte 
ttw Wfrwi Cm Apptuith 

N» Rpt ample Hjminfl; whf n 
ti* -apctffuch |usi bury uhle 
6 «fp -and parallel to. rihrf j.-irl 
refa^. DriseAterl drteci* flwvifift 
c* *ichm radius «' huiten wiwnrs ^ 
and afbvitPi Liu id I urn an Irjta, 
wKisdes, cv bells l(ll>l'r f ITEW JS-MJp 

cable fttihlli? and Pin#-, j ^ 

Hilo 11 Mil AC. Enlu cjbte and $173*35 
whistle *aiF rife Shpg. fa lb*. *0* 



Burden's Surplus Center 

D*pf. PM * 1000 Wnt "(T ■ lamia Nf MS2S-1JW 

6 ui ano-m-3407 • ask foil rm catalog: 

Om Vw, Vfjifcrarrf, 4me™n fjpnHJ. flisrowr 




PRINT FOR YOURSELF 



# |47,f$ + (A SHIPPING a 

« Our 5th. Vtir ^ lUQO'i Sold In All SUiei * 
J DETAILS FREE FROM * 



DUPLIPRINTERS 



(PMJ 



■ 121 BnOADWAV,NEWBUPCH,NV USSdS 
T«l:[4l4)56S-4?TJ - VlH/M'Ctrd Q. K. - 



Use 

Zip Codes 

When Answering 
Ads 







Authoriled Liquidator 



REGINA STEEMER 
CARPET CLEANER 



»|%^|IVI|0| Dinci Mirkiurg Cof p. 
Authorized Liquidator 

1 +&DG ZHih Avenue North 
Miniwpoiii. Minimi* 55441 33*7 



Item H-M1 

1IM5 2*lhAvi NYhlbnnHpDtavMN SU41-3J9T 
Send Regina Hem <H -« 1 "M7g-0M SI ££J 

eacrt p=uS $9 Each h> ah-pping, hunting IMinr^nla 
mi deni; adtS &*fc sjIfw Iga Styr*. no C 0 D. orders j 

Q ^ljf t*ip^h nnnr, nrrp -,1 19 . vWctvd !N<J- >n 

pn>L:ra4infl crfferft paid b* thtfti Ihai^i to TeleCKecIi ! 
Cherj^ □ W 5 A- □ Me»iM^Brd + 0 Air^.oaotapiess" 

Ac d. P+Ji ^ — 

ft£*SE PftsNT CLEAHLV 

Mama 

AdflrrtS 

Qv — 

Sln-rT! ZIP 

Phene L_ I 

lij-jj-n Hare 



PLUS! Value S-Pach of 
Cleaning Solution*! 



* Simple to use? Add H ot waler Id tank a 
lock shampoo cartridge in plate-. 

* Quick release trigger dispenses foamy 
ihampoo; deep cleans all types of 
carpets 

Press button for extra shampoo on 
teavhly sorted areas, 
jgrge 9ft" wide nozzle 1 S-toot co*d 

• two large wheels Tor easy mobility, 

• INCLU DES VALUE PACK! (S29.94 val uei| 
Fouj bottles of shampoo, two 1&- 
oz bottles of Pre-Spotter for stains. 

mtr.LM ****** 

Whan New: 4 136.89 



Liquidation Price , 

Item HhM 1-4879-029 Ship, handling- £8.00 



*64 



Own a REG I N A 
carpet deaner p 
at far leu 
cost than 
a one time 
professional 
carpet 
cleaning. 

A great 

voJhveJ 

Order 

today: 



Don’t Buy a 
BIG TILLER... 



For a Small Job! 




Buy a Mantis! 

Big tillers weigh almost 300 lbs. 

Mantis weighs Just 20 lb&, (women and 

older gardeners love if) I 

Simply turning a 300-lb, till-er in a 
backyard garden hs a challenge. 

Mantis starts wilh a flick ol the wrhsl . . . 
turns on a dime . , - and weeds 
between narrow rdws and along 
fence lines. 

The Mantis takes the work out of 
growing flowers and vegetables . . . 
so you can have more time to enjoy 
the results! 

Most big tillers were designed to jusl 
till. Mantis was designed tom tim 
beginning for a variety of useful at- 
tachments Tiller. W&eder. Furrower 
Edger. Lawn Aerator. Lawn De- 
Thatcher. Hedge Trimmer. 

Besl of all. Mantis costs a fraction 
of what you'll pay for a btg tiller. 

3 -Week In- Vour-Gartfen Trials 

Mantte has a Lifetime Warranty on 
the Sines (if they ever break. we H H 
replace them). A Lifetime flepfecem-enf 
Agreement on the engine. And a 3- 
IVeek fe-ybtir-Gardsn Triai (il you donl 
like it, well take it back and give you a 
full refund). 

'We have a 30' z f 00 ' garden that fe 
fenced to keep woodchucks out. Wa 
own ■ Troy-Bm and had to taka the 
fence down sack time wa wanted to ML 
Not any moraJ With our Manila, we got 
In end euT eaafiy. My wife mod J both 
mink ft s a great Wttfe machine ' w 
Ben St Germaine 

Gnnit^wrf, N¥ 



Immediate Shipment 
On All Summer Orders! 






MtVttf* Mtnuiechirlng Co. 

HSS County Lme RcS.. Dept 1 020 
Hunfingdgn Vslle^. PA 1 SWS 



. 1 1 int^mriionc^lFw Usnlig 

j Tjll^rj'Cultrv’aUnr a-fsl yagrS-W&ek Trio?" 



Name 
Address . 

City 

State 



.Zip . 
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Build something exciting. . . 




Pegasus \ 7-ft- diameter hovercraft, 
ivhicli floats U3 inches off the! ground. It's 
htiili from plywood and is powered by a 
3,5 hp engine l hat runs nearly 3 hours on 
a gallon of g&s. Hacw i uilir cmuptrlc wilh 
drawings and a 32 page ptwlcs-Ulu^i i^tccl 
insJ ruction booklet. Ureal Tor w eekend 
sports and leisure. (PL-lBGfl— Sft.35) 




Tri' Flyer You grab the joystick. mist the throttle grip and suddenly you're flying 
■ n. sjje+'ds uver 75 mph on land or water. Thetis PM s latest high-tech hovercraft, 
propelled bv a B3-hp minvi nubile engine that powers a four-b laded fan. Lift Domes 
from a 10-hp mower engine 1 hai carries you and two passengers over obstacles and 
up hills Plans include si* blueprint -size sheets and a 60- page instruction booklet 
with [Iran ingv photo* and building lips. (PL-1B05-S19.95I 



is tuba Ttm r Sel Using a single 
liny fishing motor. thte scuba tow 
glides you along at a leisurely 3 
miles per hour Use it with or 
without scuba genr; j 1 11 work cm 
I he water is surface or below. 

Plans include lull-size cut ling 
pa ttern and an illustrated Inst rue - 
lie pti manual - 1 PL- 1747— $U).S£I 




TO ORDER: 

Send you r name and address 
with check or money order 
In: POPULAR MECHANIC^ 
Box 1 0 1 4 1 Radio City Station, 
\kw York. S\ I 01 O 1 * 

hiinaUr Mi l i* ■■ pi^liln ■*iiii«fc nl IUmiM 

'i.C.I^.i ■■ IJSn. M eUh KliWl III iJsr I hi SI TO A rii|Mirj- 
litin fc'jilMi I hn ili'rfrsl <iN-jn!irpfUn«. 

: niJsi »■ i !‘ht i '.-I I 







Popular Mechanics plans 



Redwood Pnllo Furniture Build your own 
attractive outdoor furniture made of durable, long- 
lasting redwood. Plans describe six pieces designed 
to withstand exposure to sun, heal and moisture— 
barbecue cart, chaise, coffee (able. telephone caddy, 
tray and planter. They 11 look great in your backyard 
patio, deck or sunraom. iF\l TQI3— £6.951 



Send fnr ynur order today! Make check or money order payable to 
Popular Mechanics Box 1014, Ratlin City Station, Mew York, NY 10101. 



Deck You Can Place Anywhere A beautiful, free-standing redwood 
deck that either elands alone orthal you modify in lit your needs It's 
durable, won't decay, and prov ides more than 250 square feel of ex l re 
space for entertaining or just relaxing. Plans include dH.Enk-d drawings 
arid bonus instructions fur building a matching blanch and planter. 

(PL- 1 280—57,95) 



For more great plans . . . 
1986 Catalog of Plans 



Build it yourself with easydo follow plans 
and blueprints. Selections range from 
tool boxes to outdoor sheds, a doll 
cradle to glass cabinets, a two- ear 
garage to an air coin pressor and 
hundreds more. ONLY S 1 JiO. 



Art iron H h irk UiA rt Furniture This traditional 

Adirondack furniture is as durable as it is attractive, 
LrafEetl of hardwood, each pier*? is carefully landed 
l lien a ambled with water resistant glue, sealed 
wilh wood prcflcrvatiue and painted— all to make 
l he in withstand the rigors of outdoor use. 

IFL 1751— S5.EI5I 




RSSSSks 

BOOKSTORE 
OF HOW-TO 
INFORMATION 



Amtm JLep*Lr 

Kumil 8* 'SI 

Covers more th*n 
donkKslIr car 
models, with o^er 
psspneiai 
service specs Hltd 
repair tertn and 
3300 d i a £t a IIl.s . 
cutaways and quirk-rhwk sper charts, Updated 
HFfLinn un fui^l and i.U.ntLkiit svslcins fnr ilw- eNmI- 
y uu Considered the "BihEe" of juin n - pair 
and maintenance, 



TO ORDER Send your name and addms-s 
with check nr money order to; Popular 
Mechanic?;, Box l01l 4 Radio City Station, 
New Tforh, NY 10101. Please specify the 
proper “IT number. 



hifiuUr Unhamo ij j |jiiI>Im i£nm -4 lltrinJ t Ifni 

'N'n \br Hi-»Ca CiirlmmJ-kili 
< 1W iLtirsJ 1-iqh‘fjiiiiiii 421 nghih n-^nn4 




I parted Car 1*- 
P4yrMuua p T»W 

CLijrtirehfJSfiU-C tnftir- 
m at inn on ears by 
fuwisn cnanufarturerH. 
(Ktr i.ULKl pities. Oth- 
ers all are as indudin^ 
ccK^inR, electricai and 

exhaust fiVHlntii. 

brakes, steering, sus- 
[wikHEon, E^nilion ifid tran.'smbsslm (S-lfftJ — 
ni.tft) 

U«ki Tmfk ft fun 

Icpair *nw !,2<K) 
pafiefi nnnfrnnUk» on 
AAlf, Chi>>-lcr, fiL-mTa] 

Miirup and ford trucks 
and vms. SJflOCI' il lustra- 
tions plus step’l^-Hlcp 
I nut run inns fur the 
tunenp and L-^re nf 
engines, brakes , sus- 
pension, and mure. 



lilt Repair Hu 

uaJ 'H-'Tt \ handy 
reference nf facts 
fathered fivm over tWMI 
futury man iiatn fnr do- 
me Stic cars. Mon 1 than 

l.ftlW allbatralinn^ and 
data on sucli areas as 
electrical, fuel and 
cooling systems, suh- 
perekm. brakes, steer- 
ing and transmission. (1 IN7- 122.64} 







3 TT 7 T 1 



1+3^ mac otv Mam rtiT ctiv __ 

Aiful II, SO Php MJf Shipping Hid Hindling Alow to D«VI Stvippinf. 
CtMck w Mw#if Old*! E ji>: k>«d Tint pi 

VH a H UfCwd f fap^ Pm 



THE EDGE 
COMPANY 

FO Be* 33646 
Pfmm x. AZ 85064 
602 952-1653 
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Auihariind Liquidate* 



(■n^ MICRO EYE VII 

Radar Detector 




Factory New! First Quality! 

Super sensitive! Nighty selective. 1 

AToir avaifafrite to you at BELOW 

dealer cost' 

■ COMPAREI Checkout low price 
againa brands like Escort Cobra or 
Whistler. Youl quickly Find our famous 
SEL sells for less than had the cmE 

• MORE RANGE) Super etiicient 
compuheterodyne circuitry. 

• HIGHLY SELECTIVE? Computerized 
selectivity helps ehmmaie false alarms 

• DOUBLE ALARMS? Red and green 
LED's, plus beeper. a lerl you io radar. 

• HIGHLY SENSITIVE! The tester the 
beeper and flasher rate, ihe closer the 
radar source. 

• COMPACT? Measures just 1 V^'“ H k 

3W" W * 4V* ,P L Model 332. 

• CONVENIENT! Operetes on vehicle 
battery Ihrough lighter socket, Comes 
wilh Ijghler plgg and Cdfd adjustable 
dash brackei visor clip, and a velcro 
strip for mourning. 

Ont'Year Limited factory Warranty. 

fVnld whwe pfehlbllHl by teiw.p 

Wr P UttP»tei. ...... * 249.00 



UquMatton Price . 

M«n H-129S-4235-D24! Ship, h*ntf: *3T5 



*99 



C* tdli tiriU Hffm CMI wtfw bjf pl wnii. 

U \*am 1 dfr|. mHPl v * y - 1 ^ PMMB1 

T -dAp-L a wit*. 

Toll-Free ^^00-328-0609 

Whit dhwdh m wndcuvnct 
m OwUifK m ordin paki by chudk. 



C.Q.Mjft, DtfKi MHrk«ling Coni. H«n H-llM 

1+fiOS 2M An. N VAfcnntripAliv. MH 54t4t-J3f ? 

Scrnd n»d«r OrtKlofl*] Item M- 1 HB-4H-02 4 41 199 
eacn nlu& 13 Js tar Shij?. h^-naiing IMmnMotn 

newdenTS :wW 6% Miltrt- lfl.i So^ry. nft C.O □ €k 6 &&.\ 

□ My Qf ntpn*v arde< n cnclmed i^d (Jmv^ 

by CbrKk. fti»nhi Ig TefeCficc^; 

C p i4'ijj' U VISA' Q MnsInrCnrdj D Afnericjn EnprH4' 



*nd Wq - 

PLEASE PRINt CLEARLY 

Nandi ^ 

Addrm 

C% 

Staw 



-EMP- 



,ZJP . 



PhL>!hf_U 

Stpil HtPt 



CO 



Diricl Mirkritmg Corp. 

Authorized Liquidator 
1 4605 2 Bin Awnwa North 
Minrwpplik Mirw«oii 66441 3397 
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CLASSIFIED 

ADVERTISEMENTS 



Sophia Gnnowiez, Clafrsifltid Sates Manager Dorothy No tan, Cias&ifi&d Service Manager 
Rate: %%.7Q per worct payable 1ft advance oacfo insertion. Minimum insertion ten wosds . 

RoJd faco eaplteli^ wrrctte — $1.00 par wcsrti arfdifio^l (First word see in Boiri Face m no 
eoetra charge, Zip Code Free.) Centered Headlines in All Ekdd-Fare Letters — $4B.GQ. 

The next available issue to place an advertisement in America's Nu 1 Ciassifiad Section is SEPTEMBER. Hie dosing is JULY 3rd. 
Send femittatac& payatate md writer to Popular M*chanica r CinsiiEfiwt Dopanmom, Z?A W(m 57ih 5troot. New York. N*w York lUGiS. 
Ptoss* indicw Hes#n|f under which ad is to apm^r- As a ctm^urnsr service amt in owpeneiiiun with our mhil-CKrtteF advertisers 
who use post office box addresses for their convenience in handing your order, Popula r Mechanics 
maintains a register Of such maif-enfsr advarttsers cunlBtning their complete names arid street addresses 
Advertiser* using P.G. %w marntwr must fami-sH complete nemo an4 stiwt address for our words. 

To avoid delay in iha pubh-cation oC your ad, please send samples and descriptive matenaJs with your request 



PLEASE NOTE: WE HAVE 1*2 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUSL4!HBft h S MART 
BOOKS * PUBLICATIONS 



WHFTlNti CAN PAT WILLI Insider & pjblr&'ung tips *i« 
details. Owco's toofca, 85* ff Manon Oak Pm*. IL 60302 



MONEY brck fliMninliediif-^ow ern^ wtiatefd ^iditfiep 
mrhJlHN nwthod 10 «WT 3UOKBIG. 5en:1 55 00 fOr Ih4 
ingenious new hearh guide V-i^ Fr&*i. P □ 3 ujc '35 
Vjnh#Wb*ft, FL 32696 



fflfl CATALOG. *00 toofci— &arQM»— Hm To. -Neaim. 
Wealth. toff Help. And M*s?a— Kara. Ptem. So* 63-6*02 
Margate. FL 330K3 



SAVE, urt parts h£w Lawnmewer^ MlrtAwkna. Kirte, Cnein- 
uam, Small Englnea. THOUSANDS OF PAtm. Send SSJOO 
For Catalog tov-On Parts. P.0. Box zM. -Some rvl lie. Mase. 
0*144 



PUBLISH yftW tKfl*? Join Ote Sut»$Mul &ulhpr? All 
aubiec's invited. Publish*. adverting, beauMui books 
Send tor Sact-lllted dm* let and tree manuscrpl report 
Cadlwi Press, Dept. PM. 1 i Wes2 35 5*reeS, New work ?0d)i 



BECOME A UFES4flTNI LEARN A W GROW! Frw unique 
bwk catalog Liteemtfr 1®633 FLte**» Bhd . Ngrtiwidgt. CA 
fl13W 



FU&HT EW THE MtteEVI F*nteflH^ PuM^ftllCWl F^r MAlE 

a# Buy** 4 WhraV! Details! BBM-P7, 222 East Main, 
QRH7123 



SECRET C00E or Ihe Prophets hidden lex 5.M ye*m 
t TO OldffioarV'etV^ testes; 1 1 ? pages: Sft 95 *■ SS-Sd hip 
MacArlhur Cpfrphitt. Bos 72, Poland. Florida £H45 



BARGAIN books, eo jcanonal tapes Bend ter nee ltd 
Bahama Lid., TOO Hs^nes Run, P^edtocd. N J Oeffli- 



SEVEH REFERENCE VOLUMES OH STARTING TOOK 
OWN SUCCESSFUL &U$4E«S AT NOML 0Ft£AT STEP 
BV STEP *B*GHTS. FREE DETAILS FROM: RPMc 
PUflU&MNGCO^ 2JtM OREGON FD. #9t, PERRVSBURG. 
OH435K1 



HQW Id [^j'chnar good cDuhl'y laid Impur^unl deLaiN 

JJ M MarLunt! PuWPtaliOrtS. Bo. A71PM. PA IKl'8 



WILL KJT Be conam yov vi.iuBi’jiei are dlAirlbyieO at ■■ 
to ^our wishes Wrlhen bv wtorr^v. 

Sarisraoikin guaranteed! y gt Chrisiophei Foetcr 'ffit 1 

Bnodhead Awnue. Beihtehim, PA l»iS 



TECHTPCA1 BOOKS EbSdmnies nwtjlwerkiifig. 
w,"> r kKhnp. end marv! C Jlaluq $2 DO KadfS A Garrt^iny. Boa 

796, Stahuii A Scaibbiough. Ontario. Canada, W *, &CE 



TH£ lTftJtUO MHX CMl S? 95 Country Comw. 6463 E««t 

ieveiendl OHk? ^5t*3 



A UAMJAL On Ohi« Orbing rindnpihji S6.» Him 
1200.00 A Oey CWs^ Wintfcw*. J500 Far into Llmded 
Time Oflw Semmgns Emarpriauas, 477 lirtiori Avenue, 
krvmglon. N J PTltl 



PREVENT Dt£ASTEFI! ESTATE ORGANIZER BOOK. Huw 
■no whaa in da rt you ft aiok. or die Keep complete records 
Your ifiamictMS on tiuihngg and per^pniaf iftvrs s?t$ 
pmi E.Cfl P/H. Suite AMP N, Artemiy @lvp t C&lpr«*p 
Springj.-COWO? 



300 POPULAR MECHANICS * JULY m 



HOW be yake Murray win yvu Camera! 50 DC 
C3<'iichatuck 1-adars. 1471 Spmng fcteadaw Lane Sutlnlk.VA 
20412 



CATALOGS 



MABtONETTES By European Ad-ssns Si 00 Foi 

&rpchu re Tagus, 12SS4 UEsceyne ?9i. Mwni. Fu33i6i 



K4TESI FfwOolorCetefiog Gnooset remover lOOcmtsuai 
and isingwateve Suites imp Ttw Wnd. 2&4?W Broadway 
ELj^tef. coe^ 



BUT KMfVES, CUTLERY ITEMS 1 i whulir^le $14 up Ip 
S0%, Huge SetBchDn.SaMlacbon •Guaranteed. Faa3 Service. 
Catalog S200 Fkrat Class. Smoky MDapflain Knde WarkE, 
toe J 14PM. Spviifvilte. TM S?8G2 



FREE riiteldg TflOllirt*. 8t7 New Yprh A^„ 
ML-lirisburg. WV 25*61 



free: catalog ■ BEST in THE -INDUSTRY 
A COMPLETE CAMERA STORE IN A CATALOG 

ONE erf Iha World's Greal Datadoga, and it ia phocogr^ftie 
5wd l». Porter a Camwa Store Inc- , Box 526. “3epl PM. 
Cede? Fb^i. U ma 5«ii tex your Ff&# Copy [U.S. Only) 1 (2 
lataord Me pagrfl# listed with 3.S® itemg. miny ol them 
uhjgIusivh ana wry u^u^uJl P^t£a popular brand unwis, 
Itfosa^, Claah, ate. sc discount prices Huge Invtenbofy. 'aai 
aerMoe. jmal packaging You muaiaee it la beiiere It.OnOer 
you^ Free loday 



FORTY-FOUR page Cupoias ^eamef^-jnae 

colonial aecassones Cape Cod Cupdte Ga. Inc . . r y Slale 
Read, No Oanmouth. MA 02747 



DETECTIVE SPECIAL CLECTRONKa, BOOK5, WEAP- 
ONS, 6 MUCH MORE. SIXTY-FOUR GIANT PAGES ONLY 
S2 aUARANTEED AMERICA'S BEST SCL'ECTiDH OR 
DOUBLE YOUR MONEY MCT, HUNT-EX. BOX IK 
WiffTONrSALEM. NC 2711 F. 



FLAGS! FLAQiS 1 RAGSi Afne«pan. Stale. Re^hgioua. For- 
eign. tons and susa™ RaCWLES FREE CATALW1 
W.M* UBERTY FLAG, E»1 Sir«l, RwW3ijir fll 

Wt 63959 :>■ CALL 60S-S24- 2S34. 



POPULAR «ECHANCB "PLANS- AND IDEAS" CATA- 
LOG #1?w HuPr^rwft. of idffk* on wprkWigp prpjn^te. 
p-jflrts kif xhap s*urnj 9 « .'Kferte*. unsa, lumauro, lay*— 

il/s .1 about everyFTiing 7 Send SI 50 1o POPULAR 
MECHANICS P,Ch BOA 1014, BACkO OTY STA.. 
VORK, N,Y. lfflfll 



AUTOMOBILES 



DREAMS ft WARS OF AN AMERICAN INVENTOR (hilly 
illuitroiad. 252 pages; is me only Hue pkbllihed Muxami o4 
1 he invanhc4> arid devetopment of thE automate 
in nun ismp Send id &c4s. Hun Bcoks. SOS 

ftfHtvnw Criv#. Bvy Uiltege Ohio 4^145 



LEARN AUTCHIQBiLE WINDOW ENQRAVtNG lor lun & 

proill. Av^dgiase. to O&S J . Pi. WyeT. PL 



CARBURETOR Research Fteport Sic DO Scuittvern 
Arloona High MiPsapa Cmbdreldr PMA P.0 ton 

531 » Tuc«m. AZ ft&734^123 



CORVETTES! H yOu lik*Cprv$rtit-n yw'lt kwi VrfTte Vy^s 
V-acifcj irw 1 Published movrihl^ over 22fl p&y&a j-ju-i. lull ol 
edii pads, senrftefr and ^dnrmaL^an woiidw.chf. Sample 
CDpy1or$1.50 Lf S. veneV 1 tesM 6 ga 2 ine.Dspt.RM P.O Bn* 
7&27U. Allanla Georgia 30323 



VAPOR CAFtBLiRETQRr Double? G Mileng^ £ W ly toll 
Kit. Free D«i ails. USE, to 263M, Owen Sound. Onterio. -tMK 
SP0, Canada. 



CONSUMER SAFETY INFORMA IKM4 nnnsupkw f+ 
porl un danrprDiJ^ au\c. mp«ir; pcrlpmvpd cl.nly S-ljfiQ 
REFUNDABLE brira r . ^n!.:3iblr -hlci;mntinn OTeoh 
RUUrth 46? LinOi-ilki, At 



BUY GOVT SEdED VEHSCLE& FROM HoO. 
COrvgtl«. Imparts, Mprrftdc^. Now Available in Your Ama 
Fn? ■n'lDrmBlKin 1 -flD3tf3fi«43.^, 



ttE W EtfiC TRONIC ENGINE GASH EER DEVICE I NEVER 
NEEDS SERVtOteG! LASTS iMMFIhHTELW Gvaivi1««P 
Send SI DO. Mdunlain Marketing, Ri 2, Ban iaa C0$J^y. 
Tenn. -37722 



■RADIATORS^ Ftepwr |nstri«flona. Hrformah^ tor Gens? 

AmR^d! RFD 2. Bus SB. South Paris- ME 

&42&1 



SAVE FUEL. Patented dovioa ddteiU 2Sc- Bum. 1A04-. 
Vemai. uf §4073 

2H> MPG CARBURETORS: FACT o< FRAUD-? Ou lhey 
834js 17 Comptet* SPECIAL REPOFTT givaa lesi resi/Jti 
dhigr.vna ?pv4ltir-?Uorn OfiCff TOD*Y, $&nii 3fJDQ lo 
TDC, D«pL TflCA -<* San St- Chwffls. Ua. 6330fl 

UNCONEHTTONAL MONETBACK GUARANTEE. 

SOLAR BATTERY CHARGER Mamtainar prartnki 
h uauMing naiu^al ballery drmn S33.9S tolar e-«cu:£. 405 
Eaal "0 ' Slrwat. C*94Sf5 VtSAu 

MC 



TOVrtMG VEhPCLI ■ Solve wiring problems, wininalft 
E/^rk ?p^d nnd <w! <or light bar Si mp4 ki! :mlall; in 
rtiiftyl^. S*ld1*ai0n Guar&jsflTOd 52335 Off tn&e ^taiis. 
Laresiei. P.O. to 5552, Hobbs. NM £§241 



OLD CAR FANS - subscribe to HEUMINGS MOTOR 
NEWS, world s iiartp™^ dfid car mark^is^BiM, HanvfPiinge tia& 

Owpr§C0pgxii5>n^pdpflach mpnL!i gr^mmod wslh Lnno^SKndP 
■::-■! ■::*rd cii-fn ft pa-ln- lor a^lo-. Qfily $16.76 -nr 12 gianl ir r sun 
Subn* 0 Kt» 10 she fruld nl old oar eoli^iort, todaj. Sand in ■ 
Homnmnga McKnr Newi, Dept 671 B, Bok UB. Bennington, 
Vewnonl 4B2T)t Oder Tots free 1 SKW?2a-213t23 a^t 137 
wilhm teebraeka 3-3300 YieeMM^rtaird Only. 



AUTO SUPPUES & EQUIPMENT 



PARTS: ^-rnry Jeep -and Iru-ck. parte ^pa'o P.^rte >L 
equipment C& , P.O. Bon 751. Leurfiglnn, Kentucky 40507- 
QT5I 



MICRON Pip^I Job m a Gua^nteod Si* %■ Tw^ 

S^S-DS 1 Pdfloeid Hprvco. 1492 VM^l Mamad* Aqnte, 
Dfinwi - , CO £0253 



OORVAm ftirte . Ovi?r COHVAIR pari-. - m PW 
Oalaloy - U (E dark s CDRVAIfl- Parte, Inc.. Rl2. St 
MftAi D137Q ■ 413-625I-977E 



NEW. Rear Window Brake Ltghl SS.95 • 32.m Shipping 
tol-Tee Paris, 1260 Decalur St Cenvar CO §0504 



DWTBH SPORT SCAR PAJTTS - AH JAGUAR, MU fflh 
UMPH. -COMPL^Ti SELECTION OP fliSHOflATiCw PARTS 
AND ACCESSORIES. INTERIOR, 0OOV, ENGINE. AND 
ELECTRICAL. 4E» PAGE CATALOG 37.0D, |2C]) M5-B731 . 
SPORTS A CLASSICS. INC.. 512 BOSTON POST NOAfr 
MPT PVL OAR It N. CT OMM 



(torrtimwd on next pegel 










AUTO SUPPLIES ft EQUIPMENT 

MOT ALOV ri-hrf iLdlv 1 * jbb whik- •: 1 1 1 •.■ i n iq fiu.iru ^mid 
5'dM two SlB.DQ Hoarpaic Andnt Bo? 3-106 1, San 
Frarmw. CA &4134. DspS. A 



ENGINE lube ati Seeling Easy AXi-youraeiH melh&d 
G^Ck A. Accurate Lfi-iy’JiH-: |j& or CbMly engirt* pad*. Das’! 
pradid major rapa:ra beiora symptom! spfrear inKnedrate 
dnlrwry! w oy t.nlflppriSO. Bom 11$$1 &ept tLOflfl 

Si^etr:. Fin.*! r-“ Gron, Ohio 434ft? 



ALCOHOL BREATH ANALYZER - £39 95! PockAt-BJM, 
bal/E " r ope at^d uN use^S^TWCOmpulAr chip itchirjluyy 

as po ice models SIwwb you t blood alcDbb: percentage 
ingtenlly Free Intorrostton witf- Btempea self-addressed 
enyetope Chech w MO. Id. Mail G*tfer Dim Am-?ech 
Indunijic* Inr, 3S6- N SuiB 35fi, Jericho. NT 

t17S3. /SIBj 



MOTORCYCLES, MOTOnSCOOTEIt* ft 

SUPPLIES 



GO KARTS. MiPie^fcqR, Atvj. Hit&. Part*, £ngirn*s Lgwpgr 
L£rg^$l S#w*ign 7? tftigo C^taPog- $&W 
Flefui^atHO KAdl Worirl. Dept C„ S4« Utzn^gr Aw 
Pdinfl^kr Ohip 4*577 



UIN1BJKE Kils Go-KarU*. Fr? m*i, Engines. Whence. 

CJulOhL'ti Tkes. inrfcHtrcj AMF Jinri -JnKV-r:rr..iJ i/s|>cc| Parln 
More PartHtodut+d ft™ 1 H6WhgJ<^HC*i#iQ« C » 
GCr*** A Kite. PQ. Bp* 540, C4pt?ter NJ 



AVIATION, HANG GLIDING 



DEMON TaiH Airpl.irniK rijtig Qbdfm SUnplihijd 
C 1 j ^ i L a h on* i : f ©oh i j m 2 5fi McCdy V"CrftfS. 5u Il‘243. Bjjm J, 
ManhatSa* Reach. GA 90266 



WK«S AIRCRAFT SUPPLY MnnirbuildR^ CiiW.x} Ji 1X1 
Tufcmg Gwra®*^- H&KSW&res, BOO-221 -3*25. 



Surplus snowmobile engines Now 22hp rwm 

ElecIfH: Start. Carbureter Only |250 Deia-ia ±i CO 
Hydrofech, Box H444. Long Beach. CA 90B03 



SPACE ft ASTRONAUTS 



NASA ero&tams. lay*. >pm&. collectibles i* 25 

Refundable Collector T mnd&. Box 36 s Dayton. Ohra *54C^ 



APOLLO, SPACE SHiJTTLS, Uptfgtf NASA rraipn 
yidy^LJKyiflluH litjSZrahBd CaiJlug |1 Op Sti-pcSrunp n Vidw 
cw. PM, PO. BO- 3K8. Qft1*rie. CA 017fl1 



HOVERCRAFT 



HOVERCRAFT Plans All Sizes. Catalog 3U00 Un^er9al 
HovfrfBirati, Benzol, Cordoba Bllnoia 61^12 



AERO-CAR "irjfiny ITov^rcralt buiN > i j;i.v ly wil4> ordinary 
tools. Lawnffldwe*- engine power Cifrias 1^^w■ *nan ph^ 
Novels il»ea SatScward. Sr^Mways crer lansft'inow- 

wstof Conipaete DOrtsInuetK^ pMns and broohuie il<i9SL 
AiirO-PrgpiTlS, &om SI 1|LPM. Clinlon, Nrrw J&Fru^y 



Vltf WQVEHCRAFT IhtofmaiiQh SID. Ptana *25 Neoiant. 
Bo? zasa, Melbourne, AustraStA 3CC1 



HOVERCRAFT PLANS A PUBLICATIONS CabJ**G. SI 00 
Lana^j Aera-Marine. P.O. Box 27B55. UnHlng. M^hlgan 



CH 'Sp RADIO ft HAM EQUIPMENT 



POL^ Baikal Ba^ingy Hf*ft 19234 

Qcnmi.CQteim 



CB MODIFICATIOiJfi! Frptpdrt^, SJktorr, 
tKtoki kits, rapaihi, higj>-peitd4nian[^acoa£dionc± Csitfog 
S2 CBCI, Box 31500M Phoenix AH 850dfi 



CB MODIFICATIONS 1 LlA«ar PUmbooL Kris J1 00 

n&urtOH&m, APS PCQ^3.Ni:vh ;>:>-I Q3B40 4Qr-ftqt ^7 



RADIO Artl T V. Tubei Frwn i 927 1r> 1^77. Sena £1 00 Fbr 
Usl Tc Filler tv. 209 S. End St., ALigifsta, Arhsnsre. 72C06 
M1-3+7-2M1 



HJCTIMNH^ 



t#G«T VISION SCOPES. R&cciPdltkirwd Mintanr units, 
Bd-'h Slirti^M jP|nnv| Infr^u-Ed CAtfw*). Osi^lpg? 
*4-00 5TA^D ^o>npiMK!ri;h, F O Bum 627q Sjrl Ber^rdinD. 
CMJ3412, (71 4J fl®^272a 

ByGOffl? WFIETAFPED7 find OVI <»1 
Ca^mlarntfi^urf; rquiprirnl r.iljlnq Cn-:.^.. E khzlr^nsv. 1 ;;. 
■POtUS IP Canon, QA 3D52CL 



ELECTRONIC Lisftifw^ O&dM ftana &00 P4P 
€nr«fprip», I®! 0™ Fremont. CA WAJt. 



ELKTBQHIC^Mlbg WOjwijB wnd i«? 

Ntsnh 4lh SlroriE Mui™rl PA E7D74-11D5 



COMPUTERS ft SOFTWARE 



TS-W-4A Bd4tware Hardwar#oB^gajna. Kard Id tidfid itams. 
Hug* &afif*1ion. -aai SarMit*. Free CflLaldfl. ENnamlc. Oqx 
6W. Hk^illt. NT hbOi 



las Vegas games: sc popular 
pn^grBrnH. Disk.itS ,$&. Adsms 6S47 N AoaitSafiiy. fr *d 5 -W!! 
Cdl<™so Sprinpa, CO A0927. 



CE4 APPLE trdgitfms Cheap 1 Wrile SortwairKShjic^. Bn sc 

t33FM.fnesnD.OA 937U7 



STEREO, CASSETTE TAPES, ETC, 



FREE Caimogi GQid*n Oidn?fi fletoAte 1 45rpn: IP'e 

Csnd’E, 70 :[ Rij.rn' Villo Rial '.r U>ilKi»me 7QS0C 



mOUBANOSOF DLD*ESI Hdid-10-Msfl 45-pn hit rL-yrd:; 
Agfnisig mdudirtg pop. coarUry. joeh and soul 

g*nd (3 w Igr wlUgg |g. America" Pi*. P O EkWt E&4&5. 
Cepe. PM. lca wa. £* 50TK6 



LOWEST Visible Prices Qn All M J|ur G ■ m idS Ol Hnnu- Hi 
F> end Video fcy u Di -bni Call iDf Price. Q;odsI Eledroniea, 
4M AAm) marie Hd . CedB^.u ^l, N.V 11516. 516-295-0909 



TV ft VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATIOM REOUEHES STATON 
AUTHORIZAT1CIH. 



MUSCLE WRESTLINGiSt AWESOME, YOUNG, 
CO«PETTHvE body touadare rrom Oold a- Oym. Vtw^fie. CA 1 
hr VHS^Setfl E3SO0 Scurpign Pn«hKtK)n9. 1601 Lmcolh. 
SuiM I0&, V^nicti CA9SJ291. MCVISA 21WW-i»3 



UNUSUAL Videos not art liable at your Vtdee SI*™ " ' Ngr 
A-natad. free calalog Vogue v-dew. B*< PMM Si^i Urt 
Ray. CA 



CABLE TV CONVERTERS A EQUIPMENT. P^n 5 
pads. Bu- Id or tMy 5EH-0SASE. ClBEIaiiraniea. PO. 0n> 
1402. Oepc. PM. Hope Artantas 716&* 



CABLE TV CONwEAT’ERS. Cjuar&nleed -owesi prices *n 
U S Jerrgld. remain. Zenith— many c-^hew’E. 1 Lowest deelec 
priBfl^! Ordi L ' r , (hip^d willMn ?4 hgurg -1 Maa r R?C*rd ■ Vi*a^ 
□.DO. accepted. Frtt= eatftk^j- C.tii (ftOGl 34^957 only 
PittlhL Can la Co., pnc., 7325^ BfcuKi 3 O^vd , ^114. 

CA 51 ME All Dth^ infdrrtiabOfi. tiHI |£) > cl’ 7 to- 591 4 



SATELLITE Dish tor S5C.DQ. Plans SSQ.DO. PMS. P.O Boa 

23J2S. TudSOh, AZ BS73+-3129 



UNQERSEA ftPECTACUUn^i V«Sao Twirlwg 

^tfAhOmtti dancing daiphaiq, iihn'kn fts?* tirrnN-lAki"q 
lYiuiiC, Stereo lighL show- $29.95 VlH^'Bfltfl. AFQA-Bgi 
2M24, Crlsndo. FL 329^7 \ 3 ^\ Sa9-7335 



DISCOUNT Satellite TV— IniornuNsn ii Dept VI, F.O. 
E^OI i J340V San AiHonig TX ?fl333 



BIG SCREEN TV Build vnu-r Own. Ckftjilf S.?5 &gi im*. 
Verrteh UT ^4C7E 



AVIATION. MfUTARV. TRAVEL VIDEOS tree _Kf-i 

OfStflboldte, Bo^ 655E. Lea^ri- £\?f TX 77573 



V^GCG Cle^iH-.Siiet fleni try mail Ftw Calakifl Vkjgg. 

BOa 7122, Burtmnh.Cdriurnia 91510 



SATELLITE Televise has ne¥sr ceaft a* assy or 
aJtofdable FVee M.igrmal'on Renkel s ElBctfo^HM, *50 £. 
5|. Sginn^T^fi. PA i?HJ0 



MULTI-CHANNEL MICROWAVE TV. ANTENHASrLileiihte 

WBtfsanty-CdmiAaSa dish sy^ete LB9.95 Send chaek or 
m,ww lb KtS ELECTRONICS, P.0 Bom 3+522PM. 
PhofTPiK, A?. ^50S7 f?00 pradn gn *<l ph graf gc<SgrE ($qS] 
3MWI64Q. Fr W &nwhurpugASf VI&VMaSlBrHrd'C.O D 5 



CAMPfcnS ft THAILgff^KfTtp FLANS 



BU4LO TOUR OWN ■ Trartl Trailer - fdih Wlwrier - 

Molcwhgmp ■ Cijsnper - Pkkup Cflw?r - Ptqns - PnllenvE - Kit^ - 

CAtelgg si - Gten-L R V S, 01KPM Row^rpf^ CLo? T&, 

Bulirin^r. CA W706 



GOATS, OUTBOARDS, TRAILERS, ft 
KITS 



BOAT KITS ■ PLANS ■ PATTEWtS ■ Wgrld'* Lar^m!; 
Catalog - 2HJ Design - ^ear - fr'W - Plywood - 
f glass Steaf- - PQWEGBQATS ■ - Houseboats - 

i*yd*iopfcarr» - Runabouts OuckboEHa. Canoes. Ki.iieks - 
SAILBOATS * Ojysarer^. - Trailnn.a^i«g. Muitihultv - 
SUPPLIES - EpO^iiSS - PfllyHWS- ClPhf*- Fown- FayianiOga 
■ CATALOG - 13.09 *Aji™ii tSM! - includes frk 
tnlurnplign^l Emtqn CalalflB !. Amateur Bgptbuil^rtg 
SfijSO? CLARKCRAFT, 16-P Auu.nn if Tonaw jnd.L Mr 
14150. 



BOAT Planr. ■ Pimerns - Kite r «^dr»degf de^gm - ?'flS ! - 
5&lbbSta - PowerboalA ■ CporMisncrs K4our*r.gals ■ 
rkhvbbAtS - DuLXbPflti - QaiSDeate - Ca-ofla - Kayaka ■ 
Hydfepianes - bones ■ Boa'^a.le”^ - SiTipIt tqnn'lurlion 
Prawm FtalrectsDos - TrwnffKPdus savings! -Giganta; 16D- 
r*gp catalog S3 00 (fri.06 ft i mail- - includes Fra* 
Roaibyildinr] Supplier " catalog ■ Fibwgiaaa ■ Fasuenlnga - 
GMS* B^sh E^glurconary Poxygff^'PdwyihhiW'' 
mang*l t«2-00 Gle^L frt52 R OMdritw Bqk 
S allfloiHir, CA X\m 



BOAT KIT3 - BAIL »C-»- FiB£RtH>SS Sm hair 
Anyone can asatfflbte FREE 40 peuju ciLiJgg LUGER, bepf 
EC-715, F.O, Bok 1396. &i. J™ph, MtJ 6*507 A1«^51t$ 



EVYNRUDES - NEW 1*45 BARGAINS - TOP BRANDS . . . 

all S3 06 handing SwM McCuUech parts . 

Lltclfa MbTiite, BID Merrick ftniirt tyntirnek. N** YYX'b 
11563 



OUIlIQQB EQUIPMENT 



SWISS Army lyp* kndr SlBKiiess Slee< 12 bCXHS In one 
Sand S6.9& t ty. Rirzhardsen EnNkpftSK. ?T16 ttommff^inrd 
Pln». PQ &3S1 Pbilxdeiphia. Pa i9lA2 



ATTENTION OUTDOOR CHIEFS Now BBC ftnMnps pre- 
MB*ni luame tiwfrupa, easif to dMi EUtrttecufr fnoda je 
LOWPlit^mpr^i^rag nta^miai^^ialiiie^eniinn C&cik 
tin-nn ^lups, '■.Hr fid ongng. polal^es. easily Hevi-dULy aJu- 
mKiumal>jyg?kii!nga Gtarent0Ktnc4 to <mi*L chip, erachar 

warp. Momm Igr Gb® w* CUflfCblll BtfQ Griha FREE «l*a 
hrgrfninw, write-: OUTDOOR CHEF, 1 Di W. Bieen Avenue 
KKigelPrd, Msehigftn *9301 GALL i«M(74fi 



BUILD A STOW A WAV FN&NtC TABLE — Here ^ a uniqut 

das^g^ lold m to flycretfi&te small epac* 2 *6 ft. 

Pirh ir Tl ybur g:4irag<r ^r tMwrrent wth rggm lb Bpata *a| lh& 
member arc ^1 itock lumberyerd wkim which ygy |ub r curto 

k?^h redM red t aay to tdHaw diriacsibri^ G*™a Plan PL- 
i71$ + I4i 95- to. Popular MiKhaiwci, &o* 1G14, Ftadlo City 
Station, New Vgrk, MV 1L11I.JI 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURIER 



ffiOGEFI, Mora Pueeitul Mu*det - la^rl! Fm Etodkter! 
UrrafBal. Boh h^A Datrort. Micn^sn 4B246 



KLTNCrTU Free Le»oj!ri Send Si . 00 for FoM&ge. McLise, 

1754. Dept PM&3G. Honctuiu, Hawaii 96S06 



DIGITAL JUMP HOPE $19-55 Th* Bgirn^fl l„gfl, 123& 
Vienna Dure, Sunnyvale CA 9*069 



HOW TO WORKOUT TO EXCEL H* SPORTS. Iroffi*w* 
Speed. Ability, $ar^g|h, Fr|n?M. Frw tMtaife ^hfeTea 
PMMS as* 7071. H*Eh*rv, PA 19m 



0PCR5TS gl 17 STRONGMAN StXMTSI Haw to tfAf 
Tsla^sftgn* @gpk in Hilt! Bend Spikari Lift Man Qverhsadi 
UOte!SiaGudUiA.%igw*n WW0 nMlMF HirnwlMd. MV 
HEM. 



0UH.U TOUR OWN BENCH 'PRESS A LEG LIFT wish 2 k4 % 
undGuncteSeeidcus, PsenaSs ftl Bon 21 7 c. French Lick.ttd 
47*32 



FISHING^ TAQOJ, LURES 



FREE Sreuair Mglrj Cfltftlgg nvi?r 10& moW6 K 3?iapw 
Can men v Bojt 220PM. We&t Nebcin, PA lSOfti 



GUNS, DftCOVi, HUNTING 



6C EMAH HUGH POWER ADULT AJAGUNS, Fin* F.marnu 
Magnum Slingshgt Gu*ranH»PEt tAISS p«1»i tor- IhP rtfV 
finest fc j™-jic4lSed ppw?r yp», but mg** Mfnpgrtliniay 
unecpjaled atturfecy, iriggur agiki'n. dwibiNy. oy^sersi*^ 
pride 51 OiTa-lMne nup^v RaftCy. ■hte^libh .Hide PU0 tor 
FREE AKfltiw CsEBtogr'ft rearm kvlormitton ft tor \mh\ 
rneil- 47»FAsC Paul. 5en fiatea 1 : Cstir 94903. {*m 

472-7121, 24 hggm. 



FREE 19W GaasMH: Guh Qiipl idling flnp Archer/ 
Adceesones.Kafie pVadutha, OefiLPM, 5S72 Bretsh*nll*Rd . 
Clewlaryj. OH 441 Si 



HUNTwO-OarT^ 1 ^ E^psHias. &alt C-**.*tog: II.Dft 

Cflnygn, Hn.< S&444PM T^son. 



WINCHESTER 22 jHrts, IlluftVMed IlH SlflO «L06 
ARMORY, £523B Hen^y. Hay?. KgnMft B7S0T 



(Cenllnurion nejn p*^al 

POPULAR MECHANICS * Jg=LY im 30 1 




BATTERY REBUILDING SCHOOL 

TECHNICAL breakmrouqh in balfary eha*giws.u 3 as ! stRe 
■atac-IrkktY cerosieritf 1® old type technical kng&kthroLitjh in 
turbon pite betfm-no Utt-rruKrt 1 WfKW Too* I Coyer 
Cvnpvrf, 10*14 US ». Spring, Ft J»70, *1 JEM-1516 



ENGINES, MOTORS 



SMALL ENGINES Galore 1 - Free frwount r'a^io^ 

Gogines. So* 1 bSF\ Ashland M065D1& 



BUuD i-hoyerMUe Alfl COMPRESSOR Majcimumprafr 
s^lESPSJ SwdlorPfjp n PL‘l7lT-»9Slo: POPULAR 
MECHANICS, Boa 1014. Purlin City $11., Ni:w YfrK N.Y 
10101 



tOOUFOBMIE 



BOLTS, SCREWS. TOOLS, WHOLESALf. C*ECT, 
OiHrarHwd. Catalog £i ® i Baiun dafoiel Camoiui. Dept 44 
&Qk && flltlflc? W'.-Kflnsin BtD4 



UftHQUTEITY SEWING MACHINES 



UPHOLSTERY Sowing MicAhyM *HA Valuing f m \ 

Cnmtffilfl b& utfr^nly J49ft.0O. Thni'npaiM* Modf' 

AVAILABLE FROM TOUR LOCAL DEALER, ur dr Her 
dirtvl i Master Chi.gt-YLd} DaihG Wig IhC.. P.0. B '.':■! 
131 ID, UAstoiKk Tea* 79452- FtlOfie. (606] 7*4-5774 



MACHINERY, TOOLS A SUPPLIES 



r METAL Cutting Lube SIM.® TiiQ. !&UH PrOtlnr 
Industry. £A 01 746 



BEST Pfrcis, Woodworm?* Machinery Catalog. Pres 
McKlRfrgfin. PMC86. John-son Oty. N.Y 



SMALL FOUNDRY Fwtuk^, Sape*W Fnpi lihcraL^. 
Pyramid PhJdkjClA. 373ft 3dulh7rh AvertuA, PhdtfaF. AjtfCina 
65W1s 



"SHARPENERS REPORT ' Montefy Hemlettrr. 
snafuing Gu Ktetwok. Ajn^a Wall Cha#1. FNwtfetaifcf Skgg 
Company. Depl PM?. P.0 22SSG. Umw^s. MN 5&4J3 



STEEL, Aijminum 8m»~gfce<il . Par SNgp Rypplias, 
Pllrs Wrtl*: 0E1, ftFtl, Bdsi 165. Cun^rah lL 61423 



HANDSAW BLADES, Any 5*W Frw UHretur* King Saw 
M41 Tidewater prrv* Mgrialk. Yii^nip 9W 



METAL5 "i>r Ite rrHct^fNpg Cfllg*Pfl tZUQ 

Jiftan&sbte RAJ M*ijl& fli 8 6c« ?S56 HynSTvilie, Ti 

77J40 



TV* HP 3-Rhfise Canyertet Frcwn JWK! Proven' Plans 
IF.®. Eteertrin. Bo* 4*t£-M. Lincoln. r#b G05O4 



SLlPifl: SHEARS rjj Lp jutf ibcvl inching, wirp. 

a*te#,1 mefcaL hardboBftf. pl&sflic haaLNf, "'YOU NAME IT' 
SUJfr CFFP^'j Sift 14175 B-r^jud, DtTruii, Ml 4B23i 



LATHES, MRta. lods we# ealaSoBs St oo Ridsjfr 

fkji ^'V. HyriKn, WJ 2£$2& 304*563 JSM 



STEAM CLEANERS, ENGINE HGI5T5 Kits, ptafli. 
ha.dwaiM DEALERS WANTED. IntomelKW* £2. Mi 
hUnunctumg, POfi &66C. Vacsvilre. Cam S5696 



LATHES - UNOtlE-TRSALHOBBY FROM I279LQD. METALS, 
SUPPLIER LARGE CATALOG II.Mk CAMPBELL TOOLS 
31st YEAR. 2140-D SELMA FD., SPRINGFIELD, OHIO 4S50S 
141H2MBQ. 



WELDING, SOLDERING, PLATING 



WELDING FOR BEOINHEHS L&am 0NY-i&B4vl«nea^arc 
wakirr^. art h&tm. IliyMfated traokteS written by Wal*ng 
ffl*4ryeter. 6^ I10D0. Apnen^an w^amg SfwcialtJes. 

P.0 Bo* ltB2. Canvon C<Hjn(ry. Cs 9'3£i 



ENERGY SAYING 



FRESH AIR HEAT EXCHANGER- OuHJCCr pr ^ p i^ Br , 
slabg b<jme air Atfranwd {toflign using Kntjajptfnsiwg 
a 4 ffid ^lunly L >imi3nr j i1 glyrnmfim cr*-T. rturti ti/-hSp hc.fcl 
Iqk and Dperal ir^ mar Piani 510 Heal EiChan gr 

*f wiH^&l&w^reHDOQO aowerel^OO F^iqhiiFn^id 

Dvpt *e. SihlB as. F.nrSiat StwM. Tul*A 0*H - 741fle 



302 POPULAR MECHANICS * JULY im 



FREE codling' No PlSrt-l 51D.CO PtJtE. PO 

B<i\ 231 M. TU£3**L AZ 85734-3120 



■'EFEWCSY SyiloTfiS " tor Ihr 60's, — nynplpllfr ^un;^bngk 
ttOOW- Vi*AMt'Ch«k Fr*0 Irtl0rm*b0h' IPOPM, 50^649, 
NdrEb Sail Juin, CA SiWO— |9'-aj 292-J754. 



SOLAR & ALTERNATE ENERGY 



FREE Solar Wnlnr PrUil ^pPCe-Hpihng Ooeign We 
QisSribyli'd All Mi^ijdr ManLrl^clyrsrs Crf 5oiar A^kJ H»aS 
Recgrt^y EqrJirrmnnS. DtiPmiry, Bns 30, Sulc 512 . gjnhpt. 
CA 93071 



HY'DROOEN FUEL FROM WAflfl: Lwi Ifie 0rwsH« 
J3 0D SASE- HYDROGEL #73' T^r^gnw Onv^. 
Laftfrwppd OHr1grrtiJs9Cl713 



Ffitc HYDROOfN fUSI, *nd OFrt^n G«iera1nr LWt 
Wn^Rjf ar<& Solpr Cf^ls Pljmi jind K\ r , Praine Pi^u^ 

Byte 6391, Edmonign, T#H QlQ, 



HOME CRAFTSMAN 



UTILITY Jiyrfdings AivS SfimpN Drying S3 W 

Kcfinn ?. 0g^ign$, ln( 4$Jjl Ugir4 Slreel, $0y1htmsrty-“. MA 
01550 



WOOOCRAFI PAT1FFNS, WindF-ms, Wi&hingweHs. SiPd 
+*£P*vn. Fe#*jr?h Flying &u?k P^^simt, C?uridqqr Pl^rriegr^ 
Cirulog JIjOO DrlFlard, M640 JS. 27 Ndrth, CteWill. 
Micn-'gan 46620 



FAVOflfTE WOOD TOYS, Patterns, Ran* WhfrtiiL.Ciialo^i 
5 S ® . Tn3Vi tod Joys. BOs &2EM. LYttdftn. Wfld* 963&J 



MAKE PYC Pi HE FJnWIURE- Many pr 0 M«m plan* 

Prnbtqbil! FREE d!sl£ils JAL Casypl 

Fpin^luEP, B0 k 206 T^jcghury MA 0197# 



CATALOG FULL SIZE FURNITUFE PLANS 3?^ Ru 

lunded* wiEti 1r?Sl d.'Uur TradiliOrtll. Eflily AmaridAn th-rtM 1 
1fi0 : ‘ Furniture Do^gflrS. 1-B37 ElWd^ DO|H. CP-3E 
illinQH 60025 



CROWDS GATHER AROUND f Oil— WAtCFHNS THESE 
TOYS "KAFQRHr. Eryoy crEsnn^— soiling Miimaiatf ' 
wooe ten ioya! Juggling clcrW Magician,' Drummertioy 1 
Asrabala! Oanoen' Bakers 1 l^leiike anmnate— mkjpIs 1 30 
"hjIFsne' paH?rr>i wna^ n-0 SAar*yp*:k 

OlMranlim '^jrr<>r Cubs, 2-1 W l, Mainnld^. OK 7*0*4 



TOYS o* wood 1r«s info. Tanarv CNsl^it**. Ba- SB4& 
CaiaThisas. CA 9-302 



SWING GYM 3£T build yaurowns - 16' woown »l with 

6' *JldElhTH> n^nkary p*n* ajnp mpr? ElSY tHJ -*ng 

plans $ 1 5 CO R-PS- Enicfpnjses. PC. Okuc 59C, No Fr^nf^rd 

Cnnn W7I 



CHILDRENS ROCKER nardwOOd sir IB a add rOckBf2. wiBh 
ijphnlgtfrrcid sent ink! buck Eflr ty HjH bi^i 1 pa?krn illuatratod 
■nnlh wMAtutlima. E5 DO &PCHELS, 1 12 Eaat VSfnipfl^, Bo* 
I57M. SalEflt. South DJkfflB 57D5S 



CHILD S e aSel , r , COLL CRADLE - - TOY BO*- D^amxl 
pl^n* Fyli fim pall^ms &raehuri! SI 00. Pay Ffcuvlfi 6 
t14A. IcmaO.lY s{ \ 6334? 



WHIRUGNJ RGWflOAT aNwpnn^. £ 6 0? UnKfii*. K«i 

Dn'jp Ron iQ74, vV&ttloii Oregon 97394 



WORKBENCH ;i ixn S3.S5 Our Owh Platti, Bdk SI 72, 
Athene Ga 30604 



WOODEN Toy Car Plana |5| DHtareni. all r&r £l.9B Se^4 

Tp: mCYm'-NjOn COflP to »im, Hugh Bridge NJ 

mm 



FREE TOY PLAN C»1*lnn Si Puanut Buttir Tdyn. Gok 

«#PM. 0»Vf*. ^ H LJ3SB4 



PROF IT ABLE WOODEW "COLfNTRY CRAFTS'. M&da 

12 D0D ana weekend 1HJ lull si:e patlarne and delaifc only 

$ 6 .oa. Hangup WGadaraftfrP 76 . iJtafrSlViartcfn Hartvilfe Oh 

4*&32 



COPTRKW anything wily. inalryfngna S3 
AFFIRMwSrt, Bt>* 506D CWsi^el Hll? PA !903E 



WOODEN SWINGSET and CUMBER PLANS, Pcp^Har 
ladder rSe&Ign. £5 D& KlDWOOD. 62“1? EatW Senece 
tiffiNMha. Ma*i*idt. NY i3i&4 



STAINLESS S r «=i And Brass. Sc.ews And BsHl Small 
Owntdiea Fr^eCeteR>0 Eiwtck. Dept 504. 23d Woods Law 
Somirtfaln NJ. 06Q63 



4-4 CDLUPSASLE WOFK TABLE ^a^-daty, 
Konpri^il. sipnw. in toot wide spsoe Pian.s S20O- Gitt 
Plana. PM766. fox 32J05. Fpbbinsdafe M-inwate S6453 



WOOOWMkBTS OUTDOORS 
TOOL SHE □&. Dudhdiiiea. Guu'KtKii. Oflrri^n Palic 
Fumilura.Siai^Kt.Ete P§an Gets log S2.-DQ M>d A:lT:dOtu> 
PuftHiBhmg Co . PO. Bern 6907&5C. HDuSldn. Ttpcas 7726B 



CHILD'S ROCKER PLANB. Heirloom quiAty Poggnd 
|di<RE. uurdy design. Full-size ladarna. LasyiMd blue^t^i 
rnalensiia m A inBlrucli(H»L £5.DO. poupe^d. Mdi^back 
gi.j,i ijinrpE? My gi sndChildPTeri k-1 in IhU-deS-sjA AS MwU now 
»»vwnagp. E^nii Coring '4 CresrtnMtB Depl 

PM. 44Jb Mfirtbor-n fid . Tppela. kS 



UMOUE J€WtLRY CABmETl Buna icr yourael! wP Iof 
prqhl Nqfc Sound in ^or»5 tfe|«jl«3 plarr* C J 0 

EhtOfpr^M^ PQ Bdx 5l6A. ifenlr.hflnm. 06 10YTO 



PORTAfllE PtCftC TADLi «?tth altethed t»nctt*a srem 
tkne ?;hr --4 4 'Kft k 3 ^' plywood AHEUbta and J seise^cieb 
in rninutos witi™t h** 3 «ia. bolls, naiie, etc. **la^s plus M\ 
5U»P^1I^i>S5Crj GLAD, 43 W N L Spring lAwte. 5uM*ZE4&. 
Tyttprt. At 9570^ 



FLYIHS DUCK filan, £ 0 .®. Dudley PublitaSions. 213 Ash. 
Tah. CA 93^06 



BTAifl St ftiNOtfl resign and layoiH onurse wish details! 

crsawfrT^ and basic r-plafr-d Lrignnom^lFy 'g^wmelr f re^ew 
5Pri3Fi*sb.o "ijally pi^-jri^ S&-96. pur ^npy Send Id PmiIic 
Fabricators, 607 n As^ Park ID 63704 



WOOD, WOODWORKING 



WOODWORKER'S suppi^i cMAk^ 11 Hundrprt* 
kaiwers, tdynnak^, turning kqu^u^: curving bi<»du. 

ha>-dwDodh pii:t'.-£. l.;:*ks ciuu. dtmel^, apindles 
hiare" Rsrgaih Dhar* mdudad. 5e*d Sim Mnrga^ 
P01M33. 1 1^3 Ekardslbrtn LcKjiivdie. KiwiueAy 4D204 



CARVE Shoes, Doga, Compiaha Kds TO Spaties 

CaDftn^ VWK>d BASE pbr Llfl2 wooa. 35® 32 SI W.. 
firadfnlom Fl 33S® 



WNrrE Cedar lumber im bI* indoor and outdoor p^aola 
Send £3® keiyn£db^ lor (Hrcallat and sample Seaside 
fbresi P-TG'.lkJCt^. RjR 2 - Sok Si LubGd. Maine 0*E52 



plan;, blueprints, projects 



5 ShMFLE WekSihg Pro^etna $i®. JBC. PO. Bok 271, 
Mnrimt^lh, IL 614*2 



BUILD Inom :wr^p wood ti& aut?m*]ic. p^ans £-3^. 

BrOMh Ban. 1434 Rd-innkr Rapids. NC 27970 



PLANS Inr greal pm|Brl!i 15 p : an bank $£ 95 £ dPltfimrl 
pU: v i. SI 35. Colh bOdka £9.® ClMlog £1.® ruiundu- *; 
Pyi&flona Frets,. S, .D. Bi>* 2R4DM Fanm^fidn Ffcllfi, 
Michigan 430 1 5 



DIGITAL mike fOurUir. ipeecSIjth.; aaay earnpMtc- 
plHfla-. achermaiics. direcsiona. £6.® &G. Be^^y. Bus 6756. 
Rn^ervrSc CA925S5 



BQiNiWtEjt, PHOOF BAD F^KR- Cample te end deiMed 
b!wprjn1 Sflnd S3-5C M B- R^w^s, D?pi PF JSiT Pgnd 
Avt . Mrip'H’w:x3i3. MN S4l 19 



PLANS FOR tO*- TOOLS, Catalog £i ® fte?u®atiie 

Wciod-Mnl 3314 Scholl Pco-iu. ■_ ft! 6d4 



DRIP IRRIGATION ST&TfM Igr grphand gr l&r^ zv&m- 
Owsignend insrelkplign Complice in^rutHcms Ki^$. Saylgf 
OrthirdA mm Mul^rry Wiptg, Tt 7B710 



GIANT LAWW SHED 12 * 12 rc-MMmum culiing Minimum 
waile. Easy one mancbnaLnjctibh, phdlo £2.® o ant 53.ffl 
Vmgo. i054fl ®ih Ave N . Seminote. FL ^5342 



FREE PLANS H-j*d^ds Racr«aiiQn. 

doinlojehon CwhplPie Report Tells- Ho# £3® 
FAMN.Y TREE PUBLICATIONS, Box Niks Ohio 44446 



OO^ARY pint’s ft'Xl lull how I® msiruc-Ham Send £i ® 
inr in' ^rm.il T^f 1 - H4E Cfcnign -inid Fjibnicmipn, EKgs iLH 
flKhmrand V-. 4^062 



YOHnAOO SHEtTERS - Bund your cwn TneaiRd wood. 
Eanh tnirmfl. fi - ft S 10.95 JUi 2 £ 20.95 T 2 - 1 Ei £W. 95 - 
Cwwr«e avai^ble . . Dru wingu. how la material liat. Sic '-n 
Sa-le- Stwiten-. me . 410 De^y Avenue. Wntonsm ftatpida. Wt 
644&4 



IContlnuHt on nejrt pa^ei. 




PLANS, tlLUEPftiNTL PftOJECTS 

lC«i1irki*dt«m preceding pepek 

Affordable., Porta©** pm^r to* vcfte. ty &. etc. 

lnTorro*l=crt - $ 1 . 00 - pefuoOAblel- Cwr.pMs pUi*s - 54 co 
BCKla&lO PPWIN Product*. Go* 99 ~-A Aflon. W* B 3 siU 



OLD - time PLANS. 333 liwxpen^ye brawlers Calatog-- 
44o atantpa Amazing RaprreSi. Box 5G31 Austin, TX 71763- 
$331 



FflWT POWERED CLOCKS ttw. I^afwnmv?. 

Qn£4 pnvnirpd by *ruiE k ► , l:i , ‘-s $3 GO Mali EVlerpmihy Ek?K 
436, Me-nmpuEh, QrwgQn 97361 



FOR THE HOME 



HANDCRAFTED Bairf Qak Dfiunwy eiSVbiHh 
Atwspriei flreehure QijQa (RelundaNei. Wood n Wonder, 
338 Wit*! Wdrht SI. Shflndflfl. Wydn*?^ ISfWI 



GARA&E DOOR SPRWG5 ! Witi bmpk, npn in|un> In^m 
ttat Wo hjfvp»helypartchf^ £«itfSt 4 !Wrg 
Cp . Bun'**™ Raag?. SleubfinwUt OH *&&? 



WATER ALERT Sump pyo-i AhtHfn jlens you 10 potential 
LLvmh-j aiiuarijwu Send 51S.B5 plus- £? OC 5-TI: Atert 
SyM&ms. B*n 3€§. La Grange. IL 6D525 



HOME BUILDING « REMODELING 



BUILD you f o*n heme fhousaiMSs, do it! F=nee ^iuable 
rueflrt Gkprnfrf Pupiiphmg Rok l47l3P Spgk+n*. WA*?1 A 



QT AIMLESS BEHl *h«n nait» iT^MS- Bnjdiiim HflO 

liarursdabldf AFP4TK.-911 Sliuwlasa Hardware. Be* 327P 
Shensrfiik^srill^ PA 10355 



plastics 



CASTOMTC Ktqv^S Pities Ciysipi cSe^r ccifare*. 
CWUnfl. pmbffi^ing, egahng PibcrgiHsing. in arHlLfflisy 
t^oestC^iCS cmh W^k FkpprgduUi ysttir tfpaign* with twh 
mold malcr.fll^ piping UdJ CA£TGUTE_ DupL. gBft'PM 
Bcm 391. WrtdslDCfc, IL EQG96 



AIR CONDITIONING A HEATING 



GET THE FACTS! Ftflty dlunrnUwt EASY ic n-;id AIR 
CONDITIOMHG GUIDEBOOK. PROVEN v.mrtft sawing lip* 
Egtinultid Rkhk Ceils Only $14.95 Pull It!* price £f a 
Mrevite fall} bo AO GUIDE. Bok 1736 Merritt Hiand. FL 
32 S 52 



DO IT YOURSELF 



SWM WARMER! Cuitem Build 4 pom solar blanket tor 
under $25 Flans £3.95. fll-snkal.fi. Box MJ33 ind'e p apoiis, 
Indian 46234 



SUMMER SAVINGS - Arf Conditions - Wiry repalFB, 
md^eftanGe lic!";i cuM rtehng mere BooKtat $5,00 
Hu«Mrd Pe&fccahofts Box 6653. PheenU *2 85C05 



ELECTROPLATING Co amateur's. letfbooh a** 

TinliilJ. iTrirtAllir nor.nrl.illic ii-nT r. J 1 1 95 

OrlaU". Ircw Ticwk Bo:h 95 P3. Pain Bay, Florida 32905 



BELT BU&KiifiS fer cmns rar *lon« burKi«s 

JWrtfjy mountings, cut clinch wgrk? Whptaate 

nalnlug ^Sc Elgxitc Cgrp , 0Q6 1 ? lOlh GlrfaOl, WhOAMbncL 

Wywning P 2 Q 1 



INSTALL YOUR OWH IH GROUND SWIMMING POOL Jv 
bi^ Lti -S 1,595 OP. CbM^iClf P&flftu. Rt. ^28. ClWBWtcK. PA 
15024 41Z-Z74-64OT 



ALUMINUM SCRAP - h^nns - MAKE. 

tiS-OoPOuNO 1 Frea Infor^nali^ lndus£riai‘PM6TD. Boa 
12?. Atpuca^fjp Spy N«w Y?rt 13W 



PflOFESaOMALLY OMan window air £ addition, 

DeiM> 4 Bd inal^ueiifr^ KODuMRE. PO Box 32173 

LbuisMilia. Kjentvcky t&ZJQ 



ICEWATER Supply SyssUim. FiK dft r«1n^£ra1dn& FUn. 
13.95 Log: C41 CgnoapB Z8E8 Suite 335. Souldar. CO 
00301 



Pft LOVERS ■ TRUCK OWNERS, NEW 0n$ign. Taft* VftiM 
Pr^ Wflh You YOur DCt^'CM Ff^m Filing Oul Of 

Running Away Easily IflSlallrt-RWTWrtd FrdTfi YdUt PiCxup 
TruC^ to In M flu up*. FatlE Avaiiatilfi At Hardware Store For 
UndftrStQ. Fc# EiavTci Fulluw Flans And tr^lrucbof^ Send 
■E4.95 TP NU-PHODDCTS CO,, P.0. BdX 24965 HdUBt^. 
T#x*a 77229-4065. 



PATlO Pipe Fmii’RiLuc Ccnnlcli! lllunirfilDd Pl^brU Save 

n\ JO- 9^ COW Fn^rprifcK, PO. E3fjjc &66H1^ PUr^j. 

Tiutty 75055 



DIGITAL maXe h-ul-ie.ru ipe«t-t sch., easy cdfn^ebe 
pldnb. Sfftemaiica, dirfrckidns. $£00 B G Barry, Bon E75fl 
flivar^idb. C* 92 ST 5 



MAKE KAHLUA . . . GALLIANO! . Euy /ac-M' SA5E. 
$200 Thompson ^rsp^m*. Tx 7&A I 



J+Olft BUDGET PLAHHEMBfiy l^lru-Tlxifis. $3 ppd.. 
PM7B6*y 2312-33 Av N SL Pfileftburg, FL 33;7tQ 



MAKEPYC FIFE FURNITURE Wm A tor 

O' Frrfil ■ Fgr Plpmi and Inf^m.il^c- Fin-np $500 T? Nicm 
Things, ^ 2 CQ So. Cangra^ Awr . Wteil F^lrt Bk?*Ch FL 3 MD 6 



AOrUARlMMS yo%i ?3 hg™?. plan .5 illu«rflmg 

viriua'ly mainEenAncB fmo npriirtmq ^yxlcsni, oT 
material. $B 54 duVaa io BWC Aqua Byslema. 613 Maddox 
= 2083 Arlmgt^ TX 70 ! 7 n 



AUTOMATIC GATE SYSTEMS, GARA&E DOOfl PARTS, 

Weisofi Donr Go . Int . 2436 Wamut Ridge St . Dullas-, Tjc 

75 Z 2 B 



SAVE ATTORNEY FEES. Wriia Ydur Own WiH, WiSh Easy 
Tp Ganipk-la Form* And InttruCliCm ftccklel By Noted 
AJttpir^y r^nd $5.S&. SAli*^£Unn GuarXhtaed GfifrtH 
E nWfP#*to RduK ?. Ban 2054. Chandles, IX. 75758 



4J21 Cflta&Kps i^P«t Sourc#s ro« Anymanfl 1 $5 00 
OjreclfMY. 9J4$3N, Allenta, Georgia 3fijl4 



BIG SAWNGS. Easf.'Qr-jga El^tnotl Tusr C«d r Ctnrx 
Mdbcrt, rcmpurtflft?!. iluCJi 41 Qrfr. £g SO pdtfpha Hubbard 
PuhlitaiiCirlB, BOM 6553. Pfuc*niX. A2 E50C5 



REAL ESTATE: ttffiPCCTOWS, pronwnp^i piH^iJAei 
with . r p.iqc chacknU dipin.igfl rcxd, i3,ef.1r"c4f ebc Saiid 
Failing Prot-pl 3, $7 95. Bam 314 rbChrTK4Kl CA 94351 



DFtrWALL NMK*ling mentis Pr^eMion^i resuka 
without n^-r.d r-q E^y ratfrucbtona $2 60 (rMunduuaBi 
Prg-Tips, Bg« S7. Flaglpwn. Kl 0«?1 



COMPLETE ln-qi&undt*!rTwning pool Hds^orn Si 595® 
T^fleSrcKhure $ ^uccLisks EJurneSE.341 Hillard fl&M.Ndfflh 
Ixtlle flock. ArHapBJK H. 1 1 6 



AARuAtfCE FtEPAJfl ■ aiustriiwf Bmk ShowiL S^wn By 
Step VpH.'OhmmaLen- Problem Checkf., Waiherg, Dryer:. 
Rafngeiatarj FREE DETAILS. DLHP, 715FM SiNariUina, 
fikhftna^h, TX 75 C 90 



REPAIR MOST ANY TV . . . tA^LY! Wple Calomel 9ffi 

Mp<n«. Windsor IL 61957 



LEARN THE SECRETS ol Suadihg Law t&U CiiiLomcare 
SrfU^mal.on Send $1.00 SR MV PO Dux 721, BfidgBlan, 
MGfiap 44 



WDODCARVING DupUcarting PUnS $M>0(r 

Ek^aldCauiupe, B-^i0S3 L Arinoricialivi. O^ebec jot stq 

Canada 



TFTEE SURGEP V 1 ' Fany-So-laliow ilbiMralad ih$ErucEidnx 
$500 Chuik Kruse Bn a 193. WoDiilyri PA 19D94 h0183 



ATTENTION ;i omirium tan tOl^ctlorl' QUICK - RUGGED - 
INEXPENSIVE -crusher planz 5^42 00 ■ seiraddrws^J 
slamped en«*«M !o Bkj Arm. AST Canton St- Si. P*vi. MN 

ssm? 



Atm, CRAFTS , SLfPPUES 



STAINED CLASS SUPPLIES Cgmpter* C^tiUog 
fr?fyndablei- Somh Gl.-ts^y.-.'jv^u ;Vri9j HnrSfem. Dtv5-1 CT 
e^ola NY 142-S5 



CLOCK WOflKS. WmkJ cK>tft SHank*. njtkhwjnd wp* 
psnw- teit bucNieq, out eionw vmdS&&B3e oetalog 26c- 

ClDHrtv CdtP . d(JS 1 7 Sffh SlWl. Wheatland Wyoming B23Q1 



"OfTFMG Started ^ Stained $1® Whiciemore, 
Ro* m$T Hanover, Mm* 0E^fi 



ouAnrn clock movements from $i.ra. E^ry wn 

$16.06 gail^. Dan $1.50 *q. h. Cd^npgpiums, tulouia. and 
mow! Catalog 13.00 icr&rfHed| Stee^r, P0 463IP). 
Andt^e^ NJ 0T8214HM 



STAINED CLASS SUPPLES: EXCTT1W SUPER 

CAT AlQO'PM $9.90, CDFtANnSHOLES INDUSTRIES. 509 E. 
SECOND, BOSTON. UA 92127. 



■CflAFte F-bf KHtt bbbkfc. $^9S B«k iT»e Sail Lika 
Cily. Utah 64117 



HOW Id twit rcrck animal? $2 00 MiK CraPli Dnx 
C^Ha Mph. Calrlomia 92628 



LEATHEffCRAPf Supples catalog ttwiE I' 00 
l^r>n,md4b!P I Cr&titt Tom TX 7&4B9-0778. 



EASY Skulled Toys, 15 lull jirt pailem* send $3 W 
MAURANN S,, 1635 SdUtTi. ?7,h SlFttfl, Foil Psrcrr F L 3G4&6 



CERAMICS- ■ . Yfflti Ar1i*i4 Chalks Ina-trucHafis - S2 <Sd. 

Kria-Tana. 49& North 6 tti Stroci. Lebanon. PA i?042 



CARTOONING, COMMERCIAL ARTS, 
SIGN PAINTING 



GA#tOGHNG! PflOfESfilOHAL'S BAS V TO LEAAN 
thhee instbucTiCw BOOKS 14 tt) Hama, 1567. 
PorBand. Oiegrm 97207 



CARTOON lur Fuft and DvteUy*' I F- h? Ik^kil ‘N Canhnn?, 
&S* 4D6fc4A Delfi-Jl Miahuyian 4624« 



LEARN SIGN PAINTING, Cartoon*^ Pin G triping free 
Gdtelng Kaufirwin Unrip. my Cenhs^nwn, Misaqi^iri $5G?3 



MODELS, MODELS SUFFUES 



SAVE MONE V gr, STEAM ENGINE KITS, Fastdeftwy gn 
gysliSy American madt po^ef motfnls. Frc^dluHtratwsiacte. 
P.M flawrah Ipk; . [Japl 7. RD*2 Bpi 29. Watteviiie. «V 
149 % 



FIRING CIVIL WAR ? ■ NAPOLEAN Mm»i CANnON 
PLANS, S&jQO: CATALOG Si. DO CANNON STATIONERY 
SAMPLER S70C Grwn-PM?6 . Bom 6&2 Smlimar FL 
32579-0632 



-WORKING StEAM MODELS F KITS or ASSEMBLED. 

Tradgrs, L-OKjmoaiy*&. Lunutfsint. Roa^tPiar. Ttiurk En 

ginu. Two Stenm Ru^kj l>:i Lil 5-j' Qnlnr p:iqnn $4 % -;3r-l jnd 
uWel Colored Circular SI. DC Bprun^ G^tHin^ 2C^ 
OiBRnond EnHsrpnsffs. ,>apt PM 7 . Sox S 3 ?. Alexandria Bay. 
NY 13607 Ifil 3k 47J-17T1 



RADIO CQNTB(M_ Airpld^p?, Ruala, HttKgpltrs.Supplii?* 
0 >g ?hltounLCAS*kiSS5i.ff) £R*duhd4^^ Suftpiy, 

Bba 3tQP. EtlKlit. AL 36024 



MAGIC THICKS, JOKES, 
VENTRILOQUISM 



PROFESStONftL Magic 1 Huge telelog. ave* l .DOO T^cK^ 

arkdBooki $4 5D H^nkLee s^gicFengry. Dq^i PM?. 125 
Lincoln Strn^l flgtipn, MA Dflll 



FBEE1 World'a Leading N^rvelty Cilelog iSW ^ei. 
Tricks. Stifihtd. Spdrtfi, H&bfcaei, JdhhMin-Smilh. F<H. 
Bri^niuh. Fla. 3-12D3-3796 



LEAFPL VDfTNLOQUBW Guarani mslnictton. 
fiijTrp' ir-. DUMMIES. inltwirnsEion Free 1 N&ahrj, &ni 4M-PH, 
Litlseign, CotorarJ^ 6dm 



HOfiBIES A COLLECTIONS 



NAZI A HiFt^cal Military Coltwlibte^ FRt^ tulafgg 
HMA, »9®PS. LJiSeyisnp C-A 94549 



MILITARY Mt- dd^ Camlcjgu? $1 DD S^4se«:n?s1inn Veuriy 
$6. CO, Verrldn. Ddi 1367PM N. Bd M*m, NY 1151 D 



DECALS. EMBLEMS, PATCHES 



CUSTOM EMCROfOtREO EMBLEMS, PINS. DECALS 

Fn^eCgtalogOiKlM Rued Sketch. Sladn. 6lP Jenb NYC 

1 »H 



DEALER Wanted By Fdmign §uppiw;r Ctralnm Made 
CldiaoAnee. Hat Pine Jewelry Airmen Te St^ayea 
Corporal-ire, Bo? 4S-06B. Te-pei Titwan 



ArniOU«. flEUCS, ENDIAN GOODS & 
CURIOS 



IN (HAN A-nl-cr. Ldu F-Jjc IdnnliricariEjn Guide Etnnk $11 44 
Am^whfyKl Stmplts §tt;riflty; Dflertmoql! MQ 64741 



FREE L4i kd Senovt CoNfCia.-y- 3Q.D00 Indies Artifacts. 
Pols, Spears-. Ax.ea Slate. Beadwd^ Caddo Trading. B&a 
6Kj MuHreesboro. Afl 7i9$a- 



STAMP COLLECTING 



$b Y£AR$ OKt frhiwn flih&ftnt Oraltd 9 tB 5 tfi 5 .. wr filff 
yriflj^L old-254 w:lh Hf^rowplK. Jnjmh, Fids Q11-P, Nriw 
Rodrtlk;. New Ydrk 106&4 



FREE 1 ! fiig n.ir-nm CfllnlLjnj Nahv trtilion I i Ming ihou 
nf bargiun^i including U-S A B.N A slumps, packets 
albums, acLeswrieb^rici supplies. Aiib rtwaiampsr^mfMif 
appr-dval s&mte Buy only what yOu like. Fw'uin S^lanoe 
premjKiy! Thank yc«. Jame*iowr* Sflamp Co.. OapE. £?6PW. 
Jemwiown NY 14?D1 



iCoirtinufrd on m\\ p*gal 



POPULAR MECHAN LCS * JULY 1 WMp .303 




STAMP COLLECTING 

ICwrilrtuGdfrttn prtGMHnfl pu) 

AROUND i h fl Worta C-DllMtion' ■ i 09 b 1 Af?ip4 ■ only 50$. 
Began on* hobby d stem plaited 1*19 -er add id 

tfatt vn^tB ffS your wisSinp solioakjfi by ot^rifv^mese truly 
Nagtrfigt qurUily *J5*n^pe Algo inc^irfCtf *yVJ $» *KK big Fm 
«talpg Mi-Jih fH* -nftiRff; flumps aciHtftE& end 
ittliflAOrms piju-5 a nig* E*Njdk*i flf Bhtm&S *rpm our 
at1j rj d -jl su^-.hlp Oa-y vtf-at yew I kn wtarrs -mlAncA pTfmphy 
Stind SOf nuw — S jI 'ilajilirin Gu.ininlwinl JnrDnn-'n^n 9 la. Tip 
Co.. Dfip&. T76PNL ^rttwafcawn. NV 14701 



BREATHTAKING Baiulilul. $0 tM1&r#n! mini Wxwr, 
piLlorijUt: gjnrnamofalwcn wh' |T -§0 * |h min; r^riplrlp 
n6‘ AfjpjrLivals, Pagoda 0i« 133P Sidney. Oh :ti 

FREE Suipriae Cfclleetidn with approvals Gpultt fin:-. 

2l3G. F^lllumi. Ca 94953 



"WHOLESALE" U.S — 3-aretgn Pncslisl btw catalog F*e& 
Ewryrtwr^<jUB r fln6eed Ha Approval*. Schneider BcxIMD 
Grand Rapids. Michigan 4§60i 

"WVERTEO ERROR" t ?{sD Orilefent United Steles, 5Qt 
with epp^eraafe L if ray F.O Son ?£0g S^f spring, Mb 



MfflFFEREWTOWll.5 iJ»i »ixe lf»>tl ® Ed 

J1 ri._ri.-H Shepurd WaniihUd Ohm Mf*>7 



FREE 25 Warifl Widr Slemp* Plyi Fm Catalogue Wdtl 
Qrtr ZjOOftflW StAmpi hip Appels 5Wl1 

FfJUlklin, €334 SwilhfieU Michigrir 4-FlQ:^ 



ONE! f*Ol 7hr*ei*C*nr §*mp AptfWSlI* KlM»r. 5&41 S 
NaIkhuiI, sp. ingheltl. MO €5537 



FREE GUI With FUEL PufC+ifcW. U.5. Approves A-:-ii Wtnl 
L'S-i Service 20c lor Handing; I** SLamf* BpuUqua. PO 
&or 456, Madison. HJ U7ft*0 



CANADA, 50 (fclUKent 25f A£*l wall GrOUky, So* 1-C, 
Samra. Ontflno. Canada NTt 7*ia 



GAftGAJH 100 WQrtd-WMle Stemp* 2H Uutfity Approval. 
FI F^arke-r. Bon 1*3. West GmAJield. MAD 1 555 



WORLD wdt Stamp* mounted in &&ak$ on app.-^val 2# 
a^ up TRUST STAMP COMPANY, P.0 Eon *O0-P. 
Jamaica. N Y. 1*1*3$ 



U.S, 1 Cdmsnti'noraliwi pltflG bldCK* dr 3t) mint 
tuW 1 AappriswaSs Gordon Dav^win. 
Caftldotook. NH 03229. 



AUSTRALIA, 50 DIFFERENT BEAUTIFUL 
DDNMEHQRAT1VE5 t0*. tptrmah Pttrtta, PDR 3341 
w.f’^hKia-- Virginia 



AUSTRALIA tw ditferem pidlorla^a il.OD wh*i 
raqy^sling app^Hic, Jib Stamps Oapt-L Bo* 2*595. 
Tenpe. AZ 



MAKE MONEY w^ecbPfl and SilUtfO stamps. Jfa.ro. 
t4ffien* *. 22W T*mi*mi Trail E«t. Nap^s. FL 



1 Dft CHtTan^OI rtVji lUrt. :ki - lOc. Approval* 0r*g Hoyd 

13930 Auita-'-a 2*0. Q* 11*4, IX 75343 



MEXICO WHOLESALE Si Approval S.rn*ll, 2304 
HAAtfrC* ASM, fcrtfifl, Te*as 7B75€ 



2flQOfeFFERE5ITCa^d;tSl 0C ApemAJl Oi-dDispH:!. D ::k 
63, S4-Ja«Kn&. Outtwc Canada J7Z 5T7. 



FREE - TTinae (Mlarant m<n1 u.S. airmail £lamp&ar& youre 
rite Willi your ^quEsi ror wroyub. Cofcniw. Ho* 13113, 
AS&any. NY ir5r2 

FREE $0 OisruKtian flamps with apprqupi raiUHl. Bnrwr^ . 
PjO. Bd?. 5M7. Sari Mbtn. CA 94403 



1D0 D.-lle-nsnr U.5. 25t. ApprOual& Bradl«y, 0-5* -4Z5P. 
Midlouman. VA El 15 



flFTV US 35*. Awiravaia. ZwOdt PO. Bo^ 2GflP. 

OaJdyn. New Jaiwy«1flf7 



50 WORLOWiK f*t6£, WITH APPROVALS, Canwi. Sox 
S143PM. :Vm GA ^4*05 



PLAYS, SONGS, MAIMUSCmPlS 



POEMS. So^ngg. Wanted. Fr&e RwordingrPubliEfiaifl 

Rrpasfwa.y Mvw PhjduglhTO. 743$PM, Sar?gelu, FL 



NASRCO RECORD .‘uwAenphng Lyrita For R6cenart§ 
40106 Ntaahvllfe. IN 3730* 



MUSK INSTRUCTIONS £ INSTRUMENTS 



ACDORDKJtE, NEW, USED- E Metric aUxtronlc. 
OmtowMtB. HWMjertmaa. bimon Boifea. Bolindra We Buy 
Sa4l, TrarPa. Esscbange, fttjppjr, Tun® 50 y*tyrf £BjMcri#r,i». ip 
Dealers unevffliaiJbi.CflFpr Wma tpr Bro^u>w Mas^ca-Tl 
And Vub toaptetf CASTQUONE ACCOflHON, I2$*l E 7 
Mil*. Detroit, Ml 4^306 313-537-S5&5 



30^ POPULAR MECHjAWFCS * JULY 1986 



PIANOS. PLAYERS, PUMP 0 ROANS Ftobudd ma itpdir 
CeUaidfl c-4 mow-To" Iwovb, 12 W {neTimdiablei. Vi^l&J 
Prasa. VwOai 1 s New York 13850 



VTOLIW, OLBTAfl. fSd . making vn#4n4 acpesepr^*, 
b&Cik>, Cabilog. 5T.b0. iloieniaii^mA! Lut€«f> Sup®4y. Ifc™ 
M0397 Tulid OK 74153 



INTERNATIONAL ViDLIN COMPANY, CnLikxj fdr wAry 
moot maHere, =epa utfi invaded sonewfiod. looh, varnr^ 
ee parti, accesad r lea, aimqs, Gases, Eirfdpwm UMlriifuema, 
bwft ydur**Jf wjimand gurtar torts. CalalogSI.DQ 

inpiutte^ 13% rSlKWjn! pirtirical^. O^pl hG. 4(3&6 w 
Au« . B?4ttfn<iNi m 31 31 5 



ACCORDION Tap Br arris CgnSowpi, Buy Direct 
Trem&TdCidfl DiM-^untS. T raden *et* P tlid Wmto 4w«hurp 
P*vt AcHydiHMvO-Rama. «S Weet IBlh Strwl Naw NY 
iffiHt 



MM WITH A BAND. Bmk Tap*. 2i0 Scal».. Rifts. Elc 
Srpmpiu fiwurd, Rd^ik. Caialng. Onty $3 TCI. Ouananteeid 
Mm P Q EM?X 723K5. Fr*i*r, PA 1$^5 



INSTRUMENT Ki&! BmkJ Aopalac^Lin hammered 
■SyitirTOr*. bkrtgO®. m^ndolin^; harp*. hfl*psichdrd& 
Free Caeldg. PM 44 1 9 Wesi Cnlrai. ^™h CO 

SO0D4 



ELECTRIFY Phaypr Piance. PVit^ Orga#^ Quickly 
feitiH^tf'ieivfcty wiih Lwi Suctiori Lmiis W^ic Loo 

i# U3lc. P.g. EOS 30PF. CulvDr. Or^gn $7734 



SELF IMPROVEMENT 



HOW TO OVERCOME SHYNESS, igsy la itH&s*- phan t usl 
S&-0C Saiioclod C^aalidns. fic* S5fl. ^nwport. Il 6HH2 



LfVt Longer - f erf H&abhler Hasw 1o reffwin healthy and 
mentally aTan al 50 to 100 yea's or age Send 34. DD Id JUS 
E^ierpri&es D«m lb, 1BSKH Co. Fid -46. Roshaioft. t 
775«i 



LOSE POUNDS FAST AND EAST! Mallth T.lpf* *^ L 
r«-u*.ia 1 C^Tipleitiv safe ! wnis Rockwued i'fV.1 j. 56fl Sha#y 
Lene Trenion. NJ 3851$ 



SUCCESS, you**! Lck* Reflew Slims 1 Sldp 

Srn^ing 1 iAt*rtrarionar l^pee- SS.-&S - Bify Three. Fourth 
Fragi Limned 0 ifer Jam}®* En^^atw. T730? Santa Clara. 
Fwipm VMIpy. CA 22704 



EDUCATION A INSTRUCTIONS 



UWYtftSlTY MORE ES 9y Man Accrattted SaciwIorR 
Masters. PhD's. Free Fad* Pjaveaicd. Careen- PM 7. Bost 
4T0«H. OK 74147 



HOW INTfLLPGEHT ami yg%i ^ £*fl -seeing letf J-DVfH&I.B' 
ih 45 minuE**! Sind S3 Ldd^y — gun.r:n1rcid ?( vJMirr^iH: 26 
Dvrtbldh MO , Dtp!. 1A7 V.isia^.jj. New Ydrk 1175$ 



LEARN S«wmg M^hin* r*p*ving. A profifablB Trade 
t»yl0 to-trn. Fr»e fl Marks SewW^CwTlir, 197 FR, Rpphd *e. 
Gh 11079. 



L-EAflH Clyth fl^nsr SW® Apfircrind. Frrar CaUilng 
i-Choal *1 Clddh F^epu. ' Hit W t ju-rc- yii age- TCarn.iMdtje- 
c:„ Tdftl* R| V*t, NJ 06753. 



LOCK SMITHING, Universal SchcoT of 
CorreNMMMJeflce and Shop Training. 6 «k 2140S2PM, 
S*q:nam*nr<i CA 



0CTECTWE training h-^m*.*ludy ppp^arn F™ 
in J nrm^|>i'n Gldbdl. Bqk 1&1 RM Nsncwar. Mas* &2SI9 



A UWVEFIS^TY DECREE CAN UNLOCK YOUR EAflMNG 
POWER. C^mpleie your 0 A . U A. PhD. or J D ' C^dit lor 
w^k-IAffning dASorpOm attendpi^w r«- 

quired 'Regi^^ed tf\m Caniairtia C^inni net* gl Bar 
FvsLmintnK KENSINGTON UNiYERSTTY, 3.10 N. 

A™ Glfandiiks, CA 91206 In L^lit. i '300) 421-911^. ml 64. 
Cllitfi state*. i'EOOi 423-2495, BXt. 64 



FREE CM*^. TidahvlOe AuCt*r. SdldOt, 0*n I9QP. 
LawmsMSMrq). TH 36*61 Veteran Apprtw*^, 



“JET GAS TURBINE CA«EE.ftS^“ HwneaiUdy courses— 
Sheuiy. maintenance, owhaul — Esm^hed 1957 
AMEfltCAH Jit SCHOOL, Depart menr PM-3, Dart^, 
Menial 5S&3$ f40e,l 34^31 0^ 



BECOME SUFtRJMlELLHEtfTt Guara^leed pasuK*! 
EhNh e» FDEtofiP. Boa 14$2, Gkmdwi. CA Si Tap 



HK5H sohgch. diploma at home. NO CLASSES. Lm 

WM. bilpm^bpn Frra.-Ctfl usi fr=0* I d«r wric^i 

AmancBPt SclidoL Dupt ^’345, 6S0 E. &94h Se Cfthcw, IL 
60S3T 



PtANO nWQ PAYS ■ Piano lunmg - Eiwtronlc srgan 
Surviving. L^rn^aa 5 i?y atftdm*. FrH^DoktatN'i lei Bryant 
&0TOL p O Box 20151 Sacninenpa. CA IftBtD 



LPHYERSfTY DEGREES' S^OrtorreiraJ elud^ ItF 

BacheLpr *, Mi&ler *. Ducld^tA Pm-ntiginuj fac-i-iiy coun- 
seii lor rrjspe^oenc etudy aWs lila eiLprr gnr« tnadits Fn» 
isilormaUfrrv— Rleftard Draw;, M= D fMarvifr% Pr^ider-l. 
Columns RacihcUnNtreity. U1& Third Si . Zfcpt 2iS7, Sir 
Ralael CA &48&1. T^l Free 900^7^1 Iffi CUIferma: 
9&0562-£i32: df 4ii*59-16S0. 



MASSAGE Uenual, Hpw to Give ftek&Jiu^ Body Ma*aag^. 
Sand *5.W Dr Miller. P 0- Go* S13M. Santa BartHra. CA 
9SI90-1255 



RADIESTHESIA, fliyjidnics, Owwing E.S.P. Courses and 
Egyptwefl 1 : ■ Initiated CataJ^ $1 02 [r^indrata) 

EsIft&^iBhed 27 years D*pl PM>H, ErU&t Cppen HighPieJcr 
Drmohili Siiesift. England RHS7 TEX 



PtflNSION >Rd Rost-Qradu^e Awards in Phikisdphy. 
M. Sckmie. Efelantc. ^ledidne-, H^nfedpalJty. FUdifiFwe^ 
■end other* .10 CunicuKar Sm (aintuil 51 00 

rHundabt*^ BegHlnar. SlrUfrk College Dt TtWhhdlogy. 
Fkfi#i4i*ld, Dflnebill. Ssi??**:, England 



DETECTIVE Py'^ee^Lvl. EA$y7d$m* nli^Ty fr«e |ape< pm 
CPdiliCBle lutuie Ptdl*9*id^Al lnvealigar<y Training fchrml 
Cept CP. P.Q. Be* 41556. LdS Arigelrt. CA 90041 



scholarships, grants, ldansi g* v-^n- .asm - 
13§ihPi NE. Meryavilie. YT A 56270 



USE u*e Ff W E'iangtotiT^rvg. Tract* 1 127 nE Feflh Si., 
Ocala 32670 



AUTOSUGGESTION. SUwp^ming headquarter*' 
t^teS. teedKSa, bddki Gillie catkin Ir&e newsrch 
AasdcietMUii. Box 34PM. Otynipre. v;nsmrig:nn MM* 



SAVE THOUSANDS ON MORTGAGE PAYMENTS. 

lif^tkng Or New? GUAftaNTEtO? M*?tey Maiter^. Boa 179&- 

M7 Mw^b. PA *9063 



ILfCTRiCAL Ppiwer Eh^werlng Inabucsion. Pay by 
In mm Vbr Rpule e*l. Bost 260, Mddresryllfe, NC 261 is 



EARN MdramSOdaya. Fnea t9W&aUli^i^i^rfitM»2(ffl 
eucoe^e p-^en dPne^on^nd&D^diiraddura4. G^ntin 
inBhin?*. 563A Adeiakte SthMt West, T*renrtix Cinad a 
M5 h iY 3 



LOCKSMITH HG. Fr«i book LcwlcHnllhing InBWefe.&l&pL 
310*76, Lfltte Falls. N J 0?4?4 



SCHOOLS 



MERCHANT SEA-MAN ^HOOL Room TiHMm 
Pa*nf Stampad Erwalpp® nt S4 Si »C. M^heclan Beach, 
Calir. 50266 



WORLD WIM COLLEGE or Aucl kHJ*w**g. Inc. Tr» ati#h 
nal— ^ 40 imp — Wgrid* lur^pai^ T^m won. Approved tar va 
Ff wettfeg COL GORDON E, TAYLOR, Ba^!H0, Def4. 19. 
Masdn City. iA 5<HQi 1-flW'85S*2aSfi. Esd &242. 



EMPLOYMENT rNFORMATKM 



SECRET CAREERS Gal fob in CIA. F or one ei six oHw 
u.$ inMllHjAniot wvicue Fr^ ■ f *pgrt F'^* Ote^ns. Bost 
15 r9. El CarrHu. QA 9453d 



FflK! NEW empieyffuSnl St’upfca'BpiUs 

i^a^i Spnp Si gg lor potte^e A handling 
IQ Siarnav, Suite 133. 1363 Dtflgrd. All.inLn. CA :io;UJ/ 



NO EXPERIENCE FOR THE J^B YOU WANT? Y*A ydu 

do. Unique tes^m-w^ing mebfiod show* haw* FmdetwJa. 
A Oermyer. Ro>t 3i593. Omaha NE 6B131 



EAH14 EXTRA WQm PART THJE pcrtami^^ ^na^ly 
inspections and hjlJ jnii ■' lu-rjncc 91 ynur arna M» a rc a 
nMlohwidd mortgage se^cfr -^dmpany looking tav nulura 
a id maponi L-ie 4«lw!dua£i rc join our beam No eapenoncti 
neoeseary. no sefree or nweeirttent. G 00 a gtersPhality and 
eameta e must! For r^lher uHormation wMt. MorTgaye 
ieryioer Associates. F.O. Bon zkjO. New Ha^en, Ct 06515 



JOBS, CRIASESWS, TUSk &kPP&. ftrvERROATi, OIL- 
RIGS: W^mcfF-Miin. Wrwk rn0frth Hirm« mpntlh! tJSA + 
Overukau Priro#madOn '530Q Mjld^ij £npltiyrr-nrr, 5«5J: 31*7, 
Centre#, m 471 10 



0VERSiA& J<rt» mfiOQ lo i$&m Fm mtarnHbon 
fts-yaurp. Bdx 697SZ, ID 93501 



HELP WANTED 



AUSTRALIA WANTS YQUI Big P#yl TumpgrWignl 
htewersc Employfneflt J I iJld book- INTERNATIONAL, 
Bdffl 1S1Q7-AT WAStRHGTON. PC, 20036 



(ContiraiiKl on rwil pa^aj 





HELP WANTED 

OVERSEAS S25(HH - &55.MK ■ Free FjetfO-Y 
Ei^k»^n#ji4. Bd* 1157 KM T, Undianap^le, IN 4621$ 



GOVERNMENT JOBS? Ovui^a*' E^UC' 

ZlNCPS, Bon i2&5fe. Las Vegas. NV ffi?l 1? 



fO« INVENTORS 



PATENT AND DEVELOP Ybur toMfUkan. R&giBtertd 
Patent Agenl and Loosed F^leswonafl E?ifl?; r !*Br Send m 
FREE PATENT INFORMATION Ertry InrtnKK S*MMjkl Hart. 
P^icfiard L. MMIe* 12 ParkKla Drive, S^ude M. Dijc Hillv NY 
H7* (Slfl 4#9-434j 



ftlViWTOflSl Can you s^oia iram your idea? C*u loday 

regarding 1K>U m#rt;#|ing yogs inY^nl^jn pt wfln tor ywsr 
I^W IntdrriLal^ p«clyL9» Qvw a dix:^ gl sttrvtgn 
A ME RICAN INVENTORS CORPORATION, 82 BrMd StreuL 
Dtp! PM. WMlWd. Muuduette QfOBfi. t .600-330 -5B56 
In M*s*acrMtsetri ce-: ^413! 56B-3753. 



NONPROFIT Potentiation helps inwi ton Froe *?HHH#ir,0 
fcwmf Frw pqJuatkQfi. AfMii1*0 Inrantorf Fgurtdaliqn. SQl- 
i km, Cglgn*Sg Sprint 00 flOm Or C*N 
5885. 



PATENT FT ECONOMIC ALL V ! Ft« Dm*!* u«m^d w 
1958 *4 ftane* 2M6 fwuhgBt, Rk?Firih«Ki 5 VA 23229 



INVENTORS: Learn hew to subnvrt your Ideae to indtM*v 
CaJHh* 1 400-S&B050L Canada i-60G-&JS-6«G X63* 



PRIMER FOR MUENTQftS *y an ejrwmjnnto irwBfitor^ 
lnjlchi! r 0-::oHd will htflp yuu LMVoid marry L>r lhu iflflWW 
tiik^us TTiEKtd by Spinning .firthldhk S3 50 plui SD 50 
iptftfeg* JkivJ hairline REG. Btfjf 16199 ClrtCinnalL Ofl+C- 
4521S 



REGISTERED PATENT ATTORNEY Watfungtsw DC 
Suburb. CtefWIld A KetfWnngs, 414 Hgngerfsml &ftv# 
RKkK.llfl, .Maryland 5*®£d 



BOOKLET gl Patent i^cirmgUon for InY^nlo^S^.SO. Fra* 
J5at#nl p*ar£fl inP^rmtli^rt Hftrft A*sp^&*, &P* 2323 
Arl -'iq ian Virginia 22202 



INVENTIONS WANTED 



INVENTION MARKETING. FREE INFORMATION. 
REPRESENTING MANUFACTURERS. Patmafl. 77 FultOft 
MD.FIrwwiAl DikImLV hiuw York, RV IDESft 



AfVE NTQflSi Hi» 8*n idea 7 £*m d Know wtiai to sfo? Can 
AIM lor fure intonntfigri M TgK From 1 *Cfr325-58W 



EARN ROYALTIES. NUPRQDUK INTERNATIONAL, 1377 
K STREET, *03, WASHINGTON, DC 20006 



REAL ESTATE A FARMS 



NEW . . . FREE . . . CATALOG ! Top a 5 tat* vd'.uel CSfc&i 

to crjdal 1 PIHW bpuLi+y 1 ype grOp^i ly BTkf local '0* det'l « 

UWtED FARM AGENCY. OIZ-FM 4?|h. ^ar.m Cfty 

M* &411Z 



CAUFORNtA. 1<M Acpiaag* WOown ^ICM^hiy. Be>^ 
3629 ! A7fj&i&a. 90005 



CANADIAN CQUNTRV PROPERTTES ALreaycs lur rK- 
nnahdn.dwBldpnttni, lairh: iVj l-:^P mil? hunr tf£ mvfrVln ^rtL 
niMftfi, L-lr DliH 7 1ST TEAR. Temia avA-laJtife Tniet 
pu^antDitd C-£i!atl£Hj ;ln Tiaj «ed Sl.OC ONjNAM 
CORPORATION -Svilif W, 15 Blo*^ StrML Eaul, l^rdnta, 
Qanad*. +A4W 1B5 



>4Y. STATE Auciiwia. FtUTKltfWf® Sai«? Tin Lrh). 

Puild 1 *™^ hgifWP^ IMtoa, paglomanl h«ml>rpr Nqw York 
At>-Mgn Sullptn BSk 512, Ow*£0, N.Y 13627 Sdr 
aubt&nplktft avforn^iian. 



COVERNUENT SEIZED ROMES 
FROM SI 00 Yrtu Pli^ir, AIhli ^iLlL-Ovb ied Properly =Vdw 
Avlilapl* As UiW A$ 550 For Inro^aSItHI J-BOO-E2B-4355 



FREE HEAL ESTATE CATALOGS. Mn*™i ar^ Swtft 
aaal Sun EkHr Slatoa Specify Prppcffy ^nd A Deseed. C*ll 
iTf Write. COUNTRY NETWORK. Bo* 3GB n M. GflJrwiVlIM, 
WO #5865 417J73-4S32 



IIUVING 4. SELLING 



1 SET Brifcfion: ■Parker Pul'^ruer alsi IIMrVGift Tn*aiher Odm 
BriSfrtSWh, LarMOtt NO 58345 



EXPOITT-fMPOIW 



IMPORTejBQft !g. pird MiurCf*. Kib£p. DrS was 

fuW. Kanaw Cidy, MAnaa? 681^6 



Bt/V IT WHOLE ifltf 



FREE 1 0 page PRINTING FftCE UST, 1 1* 5 eofora, sfweii 
f^-CAtilpfiK C-KPpn Prrt^, (P44| . &roeHlyfi. 

my n?oe 



SINGAPORE, HONGKONG, TAIWAN WRECIORES. Ub 4- 
rng 11.D00 suppliere. W.OOC) prgdu&ta. Buy direct 
infojjrialiQn Ji 00 MarrtckDiFil'ibdtifiii. BqrSW* MenicN. 
Ni HS66 



EARN MORE V aplling mgrt hi’^T. bu£kk^i, witltk-iSfi — 
buy direct 130% b£iow reital. Catfif^gf 51 00 i-<erirfdd£ilfe| 
AnhA-PW 90 Gt»*wi£h Art.. W4rt¥iCK. Hi 029M 



BELTS, Bw*lw. K«y -Sqg^. KW Ts^fl. Jw-^lry. Mere 
r^^nplelb- line ?na1 Brrrla-v S g Pro'ila C^'nplele deniL- net 
i sp. Culor ta'ilog f-1 M <:rHu"daLHe| ArtOlWr, Qu:- 3-958- 
Fr^ North Fm^denw. HI SJ291 1 



CLDSf OLFT Jm«ilry 5§r do^n (CaEAk^ 2»F 
107-1681 Draw, A^Englon, MA A2I74 



20W QUALPTY IMPORTS: C4rtPlt>g £ S.O 

^Ri?ru^i*bk>i *A3 ioi9Oi30i IPM> Oill«, 75W3 



^OStOUtSl Dlacounltl WhoUKflef Frecbl«s^ 

mfoJ7na?ion-84arpp D0S« W 1 ^. FemdiPa. Michigan 
4Ef2a 



wohldwcni Bargains . inporti - - 

CiOSSdut - Surplus - Frwtiras ■ iSl^irepwS EnvdlcjfLC-j 
1717PM H^shiCand. Utf 48322 



WO.OOa BARGAINS B&lo* WTiDi^alfl. Many Free' L*tw- 
-diiLiiii, tlaseoub . Job Lota . Single Samples Feee 
Oataib SargaMktKi^pns Opporfc-rui-es. B on 7M? A ho land 
49423 



TAIWAN Trade Directory. |>risuls Fnq«. K^nraeth Wpl^ins 

244 i fcn Rd , tia-.fLijr r Part. DA 91320 



ADVERTISING AGENCIES. ADV. SER + 
MAILING LISTS 



FRESFL HOT. RESPONSIVE NAME USTS Of mutofdw 
BUYERS, yotl CAtegorrea Compuffirmd in ZIP CODE 
ORDER. F am and swK labe s OUARANTEEE? 
DELIVERABLE? For BriKrhf* FtUBN 0ASE to, TW MAIL 
USTS FACTGfRY. Cspf PM. 330 N. Fv™tfi Btvd Lm 
Angeies. CA90DO< 



NIAJL Gr-daf Buyeva Lists avasuabPe lor rnrnfcdialp tise* 
CoJnpuHarliwJ on Pae 5 and Stick Labels In 2t p Code nr-de< 
GUAHANTf EO DEUVEIUHJE. To* dendi mck* io K.& 
CuSbariOP. to? So Sherwc^VihaadDr^.Tu«07i Anyone 
E&718 



FREE Wflilwj LiM Co^euMalran OtilAiM. GOC-29P BCik 
1107, SE^Art, FL 33484 (305] 334-5206. ! -BOD-554 -54 7 H 



OPPORTUNITY SEEKERS-MLH NAMES. FREE SAMPLE 

Vetcluns-LP, &GK 336 fl-iriafa. AZ 86442 



PROFITABLE Moling LlSbk. SASE East Hill ServiMr. 
lOasaMB Main £tr«L Ctare™. New York Hffiji 



FRESH NAMES? OVEANKlHt 5H5PMENT' Opportvntty 
Srtkj era 50DSs®& IWM: Sfl»-Si7i. A^sw»^ iab*is 
CompuhinLed - GUARANTEED, Adw. Bp* AeaP. Shfr'tey, 
ID CREDIT CARD ORDERS jSQgf 357-7:19^ 



EJEPECT StiCCfiM FrtBh Fk.-^ra.irt“ Names, P«H Ar-5 
StHtic Label a. Check. It Ous. Stftd SA5E To. Lffil&YoVOo, Box 
m. RM7 Morton, ra imo 



we GUARANTEE YOU Thu FresNMS Mail Lift TherB Is 
Many Getaggrri!^' sAwon Ri^sy. 84* to 13 nJ Si., BaAimgre 

md amt 



H4GI4 Quality Moling LimIj, Kart!& Pulsivf-r. 46 Mti'. 1 * SI., 
F^iHieid. Maine Q4S37 



HONESTY Frfsih PjaguriMre Name Liab D1 Al^uj.' MN- 
lorder Buyers Moae Cdiegones Computerized in £ : p Code 
Chrder On Peel And iSl-cN: LaiHto Ckwjrsnkwd Dai-vQrebks 
For &H>OiynfcM!ii«t»SA&& T«: &GG« Gonv^my, 34? E- M»in 
31. Apl. 9. McsftfWiBka M*infr 04756 



MAJLDflDen BUYERS! all CATEGORIES. C4*npui*r. 
ized in Zip CC®t ORDER Tr^ ree^hSrtd to 

MAILORDER GFFER^L GUARANTEED DELIVERABLE! For 
lull deieils sen* Sen AdO^ofiaed Sranuwd Envelope to J£ L 
2 Eti^ng Cl.. Sjtrampnto. Cal 95*^3 



WAMT SDCCtM? Off 0*r qunhty m^ing liMt Fife 
delate Qualiha-I Bn^ 3629 PM ? Saratoga CA 95C76 



FREE SAVINGS. GDARANTDCQ DELIV-iRABLB uii^J |hns 
ttn 1 in w^lify 344141 *1 Llm art COMPUTERIZED UAJL- 
ORDER BLIY-ER LtSRNG TECHNIQUES. Ffir Cq-mplele be- 
lAils §An d SASE to 0 F DWira! Ud„ 16 Wbgdbur v Rood 
Editon, N J. 08820 



NEW, INEXPENSIVE. AMAZING LISTS ol re^pnnslvrv mvl- 
oTder buyert GUARANTEED DELIVERABLE! Vu ne^ui 
elite £jie#Miei Cc-mpuier^ed. nv code order Rji- r . 3A5E. 
CPT5TAL IMAGES, Bot A90397. Los 4^les, 50009 



FRESH fepfX'OuriiTy bUyetS 1 UtO E I B Liatings Uhl -4iited 
ROG B6 a t0, MiAVillfi. NJ 06332 



MAILORDER BUYERS! ALL CATEGORIES ciiftiputo'Uvct 
in ZIP CODE ORDER. The* pMp4e wilt IHpMd to 
MAILORDER OFFERS. GUARANTEED DEUVERABLE Fw 
lull deians RU5N 5A5E to AAA DiBtNbuben. 6473 
LJthqin^&n. MoQrpafh. CD 33021 



MAILORDER BUYERS? All carego’ies Corepjjenied to 
ffp c&de ordflf Fhese pfnsj>te wMI feapond to maAorder 
ultBfS Guprfflnhw^ OfllrwreWu 1 For lull dipUnte flush SASE 
T* Ludvig dto Pulal . SLir RlmJu I Bdx 45. Hrlwley. PA 
18420 



BW INE55 SERVICES 



SOLAR l ese- heai g.u-> avedaine to nunuMetuners 
tenact. Nil. 2911 16lP Si.. Sap rrattokKO, CA 0W1K3 



INCORPORATE rtl'hbUt ^ yli \m' Free bPPhfet lulls h £Wi, 
includes Iprms, Cal. Harvard Buitoeea Se^vic^e, row SCO- 
34SD0RR 



FREE small bu$irieei oue^nee tacoKnj JLA, 53 Fo^n, 
Catnbr^g>e. MA DZ130 



PV1INTTNG PflESS K, RU BBER STAMP 

OUTMli 



TYPE Fofito. Hand Pnntmg Pjbsws. hoi Stanvwra. 

^upplwa 17«] Pog \&r. $2W I D«?thclibk| fir|E prftpr A^stw 
T|SM, 1720 N Mar*hftfHd. Chitagc 60622 



HAKE i-ubbe^ S'.H'Pps-big pruhti Qjtnplele Supply aid 
equipment wrtn inaEruciiCfis- 1 1 deduttible wrlh 

order Siar BJa-mp Supply. r?20 N MarsKbul^. 

m22 



RARCO Typ« Fgurriera Jfpa Ptnd Rubtk?i Stamp* 
^tak>gt*t. Wtl J2.0O retunrljiiif- rw\ liral pnfor ?37 S 
Evmgraiiir, Reno*nvilte s 60106 



TYPE fou printing Si -OOWadutiKkNr lsS QTi?er 

Oui^eT Crly Tyge, i JR Q. 3, EJPk 134 ttefeeybrMA. PA 1B044 



PflUtTlNG Preswre. rw* and tiswr MJpjvto? L**1 SOe 

Tyimcbaugh Fhm1*rp Supply, Me^ninibLirg, Penn» 1?056 



PniNTTNG SUmiES 



PRINT YOUR OWN - Printing prqw* type 
tfinscr Pr-dtVi IdLtory Farfrfrji ainc-d 1672 Si^'d £l (K kir 
ulakig and hnimpley to. KeiUfy Cbn'jSarlv. DM Me ■■■Jen. CT 
08450 



BU5WE55 CARDS iTHERMCKiPAFHED'l FREE 

SAMPLES, PJW. 0<hi i Ja, Bantwrton. OH 44«iS 



QUICK Co tty Printing Low Prtoe& Write: NartwnwidfL 61 4 
kfxlh M^in. tUrinm:ng1nn. Itkngiip ftl 7Ql 



BUSINESS cards HhN*FH>grflstoed?. F rw sample E5G. 
Hffi ChaHermgfto. PiTtaburph. Pft 15?37 



GtFT SHOPPING 



RSnHCTIYE Grhfi 1 Ov#r S00 fl^na FrwcataJog K Car** 
Enltfprw. 0gs Dept. P^-Gl . L gng E^i.irh QA 

6832 



FREE, OffT WORLD GAYalO&I Qiuwst Hundreds nr 
Fascinalififl. UnusHJJV- Grtte. Wnt* Mehf.n 0 Nw4. 5813PM! 
Cimarrgn S«rOdL LbS An^lcrt, CA 50C47 



MAKE rT 5QMETHWG SPECIAL! Very UrM)iie, Uhi/kuft! 
QIHa. SeftdSZ.OO IfLeiurKtabiei To Pendar-CA inbwnafU&naJ 
4 1 ffi Mmto Avenue. San* Ot*gg. CA 



WILLIAM PITTS - T^4^i*d Writ* - Cateibg $-.00. 
Refunded With Purchase. 521 HrtlCJ*fit Otftoea. 
Spartanburg. S.C. 29302 

^COfAIrtoed oh hejrt 0*g*| 

POPULAR ^CCHANJCS* JULY 1986 30S 




GIFT SHOPPING 

(CWMnt—d Norn pra cndlhfl 

"TWEE OF LIFE", unique gift to HhBto- II noi dplightod 
R#tUfP tor refund S*nd Gvrbjnd Entorpfritoi, 00a 

BG&G&3, Hwftoii T«*as 77 260 



FREE QiR CaHatog, Airraid* Gift*. t$ Mpragcd Ln. t. St. 
Louis MC63141 



S5.W Wiffi IhiS XO CHAIM yXJU n^r tow ywr key* 
Utfiinl JufitiMhl&tfe sod d Will d*wpf-rghl bat* al ycu Ptrtlai 
Boa 152. Middfebiiry. CT 0(7S? 



FREE NEW CATALOG m oiF lira &*efer Jaseph Gift* 

Inc . Rti. Bom ^PM?, Fairfield Boy AP 72068 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH tor Gc4d. JHev^iry. Ggld Tfcflh. n™$*„ 
Diamonds. Welches. SiNer Pfehm-m My:- Elicits Tm^ 
Free ■vlh toinrrralbr' ChiL-Mqn Q^*d 1 FiecmuS Mer* i 
Sw«h WfltucLT Dtepc 1i^Onc#^o.fiOSD3 



TAKE NO CHANCES- Deal *Hh CfiduaS. most raliafcto Imn 
ih old go-id 5Mt&*nesi tstebirshsd m i9£* buy GftkL 
S^^.FiaUftwn. ChBTOntff.H^^liwiC^h. FrttHntormeliwi. 
ftnsc f5-A East MBdu&HI CilsCO^O 6D5U2 



CLOCKWORKS, woadtloeh b anks robkhaund &uppl<«. 
ciKii- txi^hlAs -Cue stones, fit-:. VYhotosate caletog 2Se Eloxrle 
COn? (M 1 * IGtfc Stow!. W^tlono WVarr.:r^ 62231 



BEAUTIFUL, RQLEX LOOK -AIJKE Huam calendar watch 
JhIS f ■ j SMlMbetokft {fuerenleed 0-dei Irom Ad far Into " 
S*b(B 127. 10615G Tfensisnra Bfecl Sun OifegK? CA 921 ?4 



CLOCKS. Jun:jhj"ia DlfKkS. AtcesaONB* Au1& docks. 
partB Irtkflrunwnli StfviMB ±33 So A?Ch. Jintmv&Me Wl 
STS4S. 



savtn 



CASH irt on tiscincsi kn*p 3«rfK r nf« inton?i*iioi* Dan 
fowip. BdX-UOK Cl»h^nd TN 17311 



THEASUfiE FINDERS 



Tflt*SJJPti™isK3lP qmphgr mile ftaway M**lh iKIpI 
MUfijlrw I gd I ■ar—'Ja rg chvrc N:t flftftfir-Srch F'*S^£li. Sca 
stimuli.. T pmp^. Florida asaa 



FtW3 nid- wihj, jn-^niry. gold mu gut it, New palanlkd 

r^fttoluMmB^- afnc.6 ¥rtt& Gara^r. 47F3M N 7th 

Awt. PNa^ni*. AZ65D13 



SAVE uC to <90% on msTtf tfe*ecl^ Al£ mn\€*c hvnntin 
including WPnln .gs and Ournuri F-WEE d>&Cu-jnl c^ldiOg 
Nnrth^nfids Gemini SlOrfi- 0*pL DPM7, 1-325 GreehMi^f 
CrO*i. WAdiitm, m 53713 ffQ6| 27^Afi65 



FRANCHISES 



EXPAND you i 1 busineiabvidvflnisic^ytHJP prcducl m Ehig 
spate lor wily SE HJ a wo^d. rip-MxSe r^. 1^5 win ghrt? 
you fl feKAScOTitB^d hud-lim fSMPr glfcr will ni*c!t S.i(J0&. 
n&adors a m<*n$h r fll7b rfl (wr*^»rtipm rt^E you sefcOn tTmatfl 
pagts; a r f: puptf&ftfr?.. so Ehn miga/inL it-u :-l be vrbihing lOr 
cIvmt lnAdolnone4Kr&Adersaredo-T|-youdi4iref&. Mfl-ewilk 
dKi sett^tJPte^^iii^ioK>mpi!t Premdclyes inanv^c^lh- 
wtPteendejwQra Raash cwl Id pH&m qkw& wHM t&w ^Dn- 
DppOrt4|rfin^ and WWK your Ad PdOUlpr 

Mpcnaniri &*»rfWd ^4 W 57m E=-l Nimv Vark, NY 
1001 & 



PROFTTAfltE OCCUPATIONS 



FREE Bnaohums Repair air conddwnmg. Her^raitor. 
Tools. &UPPP0A. lull instruaign* 0wli?d, In? 
■GoodnigSiL PrFIm- TK 7S3Sil-. 



FT. SilfTrtAi^UonStltiMjJ.Fl Smirh, Ark 77903, Peawtens 

A rlnme ^ludy V*W?dn 



REPAIR khmvtffttimwrt lhOuft&ftdS □? fxirtl aM ECibli 
whntonain »i:;l 4£k Er4wa?^ar ft W, PO. B*.k V, POfl 
m r27Ti 



PtASTERCRAFT PrOFiUble MfrWt BuSinftH 3000 
Molds AveiLsble E^tai^ Ly^inatle Kfii&Wentpa**. MspUk 
Otiio iwCsSO 



flEPAlH printing prws*& 'LOur nsMi^ Ou^rncss co^s 

iminub»Yid«i Tuininq Tup® 
$44 y^j ATGA - Gra 26424 DriMklp. FL 32te? 



m POPULAR MECHANICS * JULY \ 9S& 



VtJU CAN BECOME A CDMMEWCFAJL HtOfT IN NWETT 
□AVW. Daiailad booh Kaa. appip^d ^ethodu. 

Send SSO.O&ia - Flfc^plan. Bax ki^w Hameshn^ 

0i452. 



SALESMEN DlST. 



IW«E EXTRA MOHFV DURING VOUR SPARE THiEt Ekffll 
wwjk^v c.r-nmi ■-j-mni Shewing uur inOlEing line 09 Ciler-d-Srft 
P*r is and tfiher popular Adn^llllin^^life PfOPipL E»fM>nsJ 
service Prom AAA- 1 urm Our Tim y«u Ha ^parKwrak 

P40 imrtBtoififiP gr «5ll*£:riort5 $At ]foyr gwn 
SlC ji^ Full Tlfne INylanr^l I Wrdc to K4win P^UL. HEWTOW 
UANUFACTUflMO COMPANY. Depl DPWC7, Nhwi^l towk 
SOM 



NEW Torch Glksaes Tour Winning &ates 1 9m. Hame 
Quin. Bo a 2265 Ogden U7 64404 



AGENTS WANTED 



YAfH M»n ftkoflo. wy d*y ;s whan ygu wAnt H* Ta*® 
Irgm 'rin-non and neighbors WJIth yduf buT-'i'icj-j 
6wld. wiihour^sK or inrtslmefn. Wrlbe Maai>n&vD#3 , kib^ 
F m,. W ^-774 



MAKE MONEY IN SPARE TIME. As 6 SuG^Hption sales 
reo'^&stwaliYe to! feeding n*!k?njl rusaga^nea you 
^ener-sys comn^ipni while li^mng Itu art al sailing 
Insrri^bnnij And ::uppl ™ will bi!^f!nM :jyuu i riHf SOrkltf^ild 
with y^uj naore krad dddru^t- !0. POPULAR MECHANICS. 
Pop? AR-L, 2SQ W. 54m Si , Nfe* Ybr^ NY HMt8 



BUSINESS OPPORTUNITIES 



IMPOBT-t Hporl abbbriun^y prglrlflbld worip-wir}?, n^i^ 
brd^iiiFPnewironi honw), whh«A OBfiiMi Wk ehippEan tor 
ro rule esiaminsataon Espkrn?nca unn^cys^Bry Frw Report 
Malinger. Dnpl C77Z& WO^^nd Hills. California 91 3fi7 



THEHE'Salortupte^BJiing in "junked car bil^f^- 

It! money eve^- wniN aAnpIngl) 12 ywa-^ *UI79PW 

r^Trarrrl Wnlfe Dwnn 77 : PM Bailfe Ground WanhingCon 

96604 



YOU Pr^rvc Cnrf4'- how ESddK Odd Nftp you 1 
Gj.aranTLHud Fl« dfrlO-ls InPinlte EnterpJfeW, Oopl FMTS5 
IftrrighrsId^-CMKalown Road. Eton: 0125. CookjRdw. N.J 
W51 P-D1?5. 



FINANCIAL INDEF ENtJENC E In 6 Mb. PTtotfW M L.M: 

ManeyraH*&r CWaila l-h&bari, -&OM lSie*. Swni Yaflfey 



oykRANreED PFIOFfTS! Birlriday Reminder Caldndar 

3#£Hk an stghl. Cfliondar^. Ocn, D02F, BFP^am Cd>, UiflJ 1 

64302 



YOUR VMi OR MOT0RHQME «Ltu1 earn ybit S50.D00 p^r 
vear CoTn^^'.e p ant aid cu^rese delaHs Si 00 K?HGS— 
W15-1 12 SfhEET, 6WON1CON, AitwdB. Canada TSX+ST 



N£EO QUICK MONEY? End #o*ry. Urn*. 

d^iaili CW*. ifln. “Wiflico*, Ajiffjwtg 66^*4 



MAk,OflMR Books i OflO^Prglir ftopyr?. Salfusnv?. Box 

1-140. CKMHMtw. FL 33617 



MAKE IMSp MONCY REPAIF^NQ. WINDSHIELDS 4 Pfeid 
Gfeu' Up to WOCO yeiuty! Call TOLL-fflEE lar Voi. Jbla 
FREE tope**! 1-6fflF321-SSf7. GlM-Wrtd By^etfnB. Ho* 
575SD7 Beivd OH 977D8, 



SI. DOG weekly rnjito'dtfr inOiedlile Oppartu^rfy h:> 
obhyal/j^ E OtorpriM. 210 We fell- PM. ATftW, 1A 500K) 



ASSEMBLE PfIODPCTS AT HOME M*^ dJKloHunllfei 
psy>ng High w«ic!y P nji\\* pnwemtY -BY4ilfl0He wllfiDUt 
invBsIrTMfnL WnTa: Bu3lnes»s 9Pfl GrrghEsn lllh. Brgoklya 
hrtw York 11235 



HIGH PHQflT5 WTTTt CilSTM* T-SHIRTS AND CAPS. 

inexpe^virt profesfitoniii heai irefimer noad^nn- All 

yjpphKs PfiE S£ MAG*C. H 0 2®M <GC| f mpdL fL 



SCREEN PRINT T-SHUTTS i/HkpeYiive hfli. Flee D&Uilfi. 

■■T-Pnnier." POB 236^1 [EC L Tampa, PL 33823 



GOLD STAMPING MACHINES. r^suMniive QuaMy 
Ljrg* impnnlAiiea Slffi1bfn&, P06 24S05 

|GC|, Ta.mpB. FL 33S23. 



BUMPER SICKER PfltNTTNOi DEVICE OtoB p -Simpfe 
Pgrt*tla Frt* Dn-feilK Bumper, PQB 2379? (GCj, TprinpiuFL 
33622 



MAKE fiubdvr Slumps Highly PrgOfcibie Buiinflea. Free 
Details Staler. POES 22609 iGCj, Tampa. FL #3WS! 



TAKE CMalDfl Ofda^i Wi ri?d#^hlp 3f00 bw4^cJlmfl 
speCMaltT pfdtf-jdtS Lb^Si b&h w whntesata 
knrrtrctmto flii-wy Spaclacular hiOOM busm^&e 
gppOrluntry Fine Book. SMC, 9401 &r Sold Ay« , Dept. 7G- 
67, ChaisfrOftk, CA 91 31 1 -4691 



PIANO Tunmj quipkly lwn«d wim hgme ^udy ^OurTSaB 
grnnlKi AencTCOrfi Tuning DchuOl. 17050 T^irer 
Dm* Uqr^ Hill. Cali!. 95D37 



CONCRETE 6 Idea Machtoet Catalog Si-W flout. &* 
eon 3740, Rgptfl City, SfHlih Dfe^La 57702-3740 



REPWB HYDRAULIC JACKS— PETULS FREE. WRITE: 
HYDfUUUC PARTS SUPPLY, BOX 4157, BROWNSVILLE. 
TEXAS 7(533 



VENDING MACHINES. Nu Mil rg. Houses um 
praMi. Carakique FREE Par*w&$ C^-pofaticm. 1s30 
PVB GwhftpMna Drh»*. Timv^iJn. MAfY<v4 21P®3 



LEARN Sewing MaeNine Hepairvig Men, Wqanffri 
Lucralhe Coi^espoodwce Ethool. Box 

5i9*. ■Spe^iLcar, io*vi 5130? 



MAKE MILLIONS MAMUFACTUHWG B-ATTEFllESMS 

SuppJrtra BVfiilabfe ER, 00k 396 NJ WTO 



HUGE Prcriils' Ruoor»dHT-5t?inB usodrtr b.tlpHiA. 

OthArs de^T toll Slariu pladie Bare-y QuHet. Bok 3300. 
HiCfeOPy, N C. 28603 



WEEKLY PmlNt lirgnLping BaOy Sho« FREE 
BROCHURE SHOWS HOW- N&PM -SSkl Airport, Sebrat^ FL 
33&?0 



NEW a £ruwry at UnlTri'y rv^uridiclbning Eighteen 
inonrbisg^anbHfMani &gPrullte Fast" 1 Eieaone. 7415 
Gabfe Of.. Lntte Rack, A Pi 72ifl5 



PREPARE fa. hMuma Earn l^gh ?4wa s {SiEjnifwd work. 
t 1 flvT: at M.m? Act j ediwc Frogr*m hi«iH»rtol 1 ?jc Training 
Schobl, Mofieay- Vork 1U&&2. 



tltMOV WEEKLY ripping OrbClpft. Sair-aOdrbftMtd. 
stomped pnveSope Nai or-ai Bbs 65518. l.oa AngeieB. CA 
60072 



WAKE HOMEMADE BOOKLETS. I'n n^mr.d |1(?J3® 
wdh mine F 'ntr .rlnrrratian ralbart. But 37 1 B9 FL Worth, 
TX 78? 17 



EARW4Q5 unimfMHedl Mai: our burglv aferm 

advert isesrentB irom hom? p RBM Me^tih&^^ing, Be* 

SrtKM 4 Ch^as^ iL 



tlJlOd F torn Suitor v Fnal PTywoOd N ■ l-> je Drmitfldl 
Rwtojt-mg Ptcm?i 515 1. ;Ralundoblt| Woodwin BridigfrAiartjfer, 
Mass -C2324. 



RECYCLE METALS EASY $433 WEEKLY! 

r?®p*r. plnlmurr pthe*f, Fnto IfttoOTWllori. Repyctef. Bdk 
12H. FranW^HL TN 37065-121* 



ALUMINUM SCRAP - fl^fe Your^il - HAKE 
SK.{H ; PtHMmF*a«!tf^^ InduKl 1 laJ-PLlb:, 0Oi 1 27, 

A fcitofldcja Bi,r H*w York 53E07 



$40,«M ON Y> ACREr Now Uvdrc^^vc^t-ir^jq^n^™. 
pfeksant prMlIuJI Fn* mto"ne:iun hu^-u 1 . s. Bu.i. 1214, 
FranKFin. Tfi 37065-1214 



LEARN MIRROR RE6A.VERIHG 'reu rlarrmtian. 
Silveitrah Box 127, LomowThI PA :9050 



SELL flpOM try Mail OA*lf4Nip4S« Wxtmm. BQX44FL2- 
PM, nhJrtar^ W->= 54 W 



TREASURY Of HOME SUSWESS 
OPPORTU MIRES MAKCO. BOX Mm. BARTLETT, 
TENNESSEE 38134-8370 



JSO&ild A DAY popsifcife in rwi cwdur Frva-dnlMli. NCQ1. 
0O» Z7-M Pirwhurtl, Idaho 63648 



lUWfl Wedk^. Hpma UuiuniH,^ Dinec^ry, Bga 3319-PU 
New York, t&iw YdPh 10183 



HIGH Prglrtp M^fcing fi*dgnn Easy PirtKl Frpc 

Delaila Badge Ma.g l Bdk 24366 (£CL Tam^a FI $3623 



GET RICH »OWr Quick- Eky! Fpglp^® fw hlriil 
Mor^ypiim. 8558 hr.fr, -3SP7B Lw Aoykn. C* 990® 



HH3 ln«#w fit. Indedendecis aa.4sa epnt^wi'a.liwc United 
AEibiiai'bn Manu^iuie^ nepreftenraiirti. Driwti 6266P 
Kenwi C^ty. KS S6?i56 



NEST M Alt ORDER INFORMATION. ... DEALERSHIPS. 
. - . MULTktEYEL OPnflfTUNmES. Maftofdv n™w«h. 
7®P? SdutN Jfel-hsrron. Atidro. TK 79609 



ARAB BUSBIESSMEH hftto n^Vity to buy 8 m/gyi r Dp 
tmdeira Iimh np*d I ME A 78SP«i . 6oa 3s7A Bwwri. 

CA 92883. 



< Continual dr.nai.1 pm&t) 



BUSINESS CPfOnUfTHt 

THE SUM COHSTTIDMEH; Window Uiu-hlM Seder CoflM- 
LPf ■ Heatb In Winter, CirCulfllea Air h Summer. Pun1|*& A 
Scents Youf Horee Ctesterehips fkm Amiable $1*00 3*- 
ccrad toy #*03duGl Squired, Send *3 K fov literature Pic* 
Or Cmi Tow f rm 14Q0«*Qtift S**r WO*! iTrtMHr™. 
InC-. RbX JC6, Oft*ey. (MlNjffll 740*9 



HAKE PVC PIPE FUnHTUHE. Marty prowl plflbL 
Pioiiteble norr* businw* fMK Mails JAL Casual 
Furniture, EkJ+ 2Q8X Teivasfaury, MA0187E 



THtlfi Trust! YOUfl CASH. Operate pr 0 !S?*b^ Jrtofitf 

dUSinewwilh unlimited roterlial Frwdolaih POBda1374 
ttron, Oh 44303 



HAKE Mfcrtey waih Micr-ioOrrtputer. D* Lilia JC 
Pufrticilinns. Bs6tS Arvada Cw SOCQ'- 



I HADE $40,000 V'w by MaUc-cter Helped aiW| n^ha 
meneyl Details 25f Tomey. Box-SiaVY. Ypallairtl, Mkrtigan 

461*7 



LK^TfliE Security Mu!b4,*rei h#nihorct*r Two 
OHHTtumtW Ofiqri.M m Oak Law, SuiMin, £A 



MOt Mofiflymikip* QppCrtiihMlSs! frt* Parking? 
Dyrttanum B&rf 13060. Stew. OH 44224. 



COUPLET! swrelt Suaramwti How to Sl+rt ^nr* C^ar- 

gt* your own s^impiH huMHDi al hgPWr. Ft** dfltnia 
frKU Ba *ny 305 Griggs Avenue Fbrt Worth tfiUBft 76103 



START HONEY MAKING WOODCRAFT BU&NESS mak- 
ing 'Ea*y - Quick ' loya, girts. noeafllaa. Free detail 
WIIHm, 36® L San SabHtwi. Twcwn. AZW1E 



MAILORDER Opportynflv StUl prp1iiB#dB hqinG buainui 
Uflthout wjcp^riflrrto pr £40*1*1 Write tot P™e bfcdh, plus 
details MM Order Aasac mwa. Irw.. Dept 520 Mbrtlvalfr NJ 
07545 



ATTlimaW ADVERTISERS; IWW» you t MelkOTdW 
profits i B3i 2£ year* wccea secrete rewind Nawwmeror 
pro ■ helped th^itintfs Write: TfWB JtertteGr.ptfn& 

Wflahtaglgn $6604 



ALLHMOH - Recycle - SELL DIRECT Billeli M4rh4t 
(HrfiC'PCHJHDf | Hup# Demand' Details Scrap ■ pmbtb bo> 
15?. AkmdiM ft*y. 4n Yatk 13607 



MAKE iAUOQN AIMIALS. 1400 tfmttW FREE 
SAUPLEShMSTRUCTTOHS: funnymans - PM 57 Bcjl 250 
Alexandria Bay New York 13607 



VINYL'S Wnewlha money is? FroSewtonaiiy repair, rehn- 
»*k. rooster hireAure. luggas* c?u top* Quk£. *wy T«* 
infill t?0 jdb* A d*V mn ygu il ,TO a mdnhh. Hart»* CWi. 
oflices EMtaurane.. it fi ton I ted euitotiws. 5 :bH earning ahst 
a lew days prashce SeneaLcnal details Vee VtF. 200-7 
Morwrcse. Chicago, 606 IS 



eOLWWC m "PVC FUWTURE . . "Fn* DHetM" - 
WikiiAWiklI PublicetitsM Bdr T 2l75 PM. Bwhe^l.WA SflOl? 



HOW TO MAKE MOREY PHOTOORARtAfO AIRPLAY 6- 
Free liilOrmMkjn fpr SASI KW Erpwn, E 

Baywore nd bmwph Cwy, CA 340K 



NEED EXTRA CA8W E«y to opereti bOTe bhiJnew 
Free DtJtflili HELCO, Bbx aso War lag h NY 1 1733 



OAIN FWAHCUL WDE^ENOEnCE. Evening buakieu 
FREE Mails, Send stamp, Brosdway Difitvi-txjlPm. Suite 

m 20+ e-nflwev Drnre. Eagl« Srpvfr, lpw ? WW 



FREE [reaier&riip-Ser Meiiinq Lists 1 Cemplela Frpcram 
Free« PCW. Bon iM*™, V^liry Stream. NY HM? 



EARM m 0 + Ptn HOitR- 4rmwing Hepeir Pnoc™ fl#- 
WW 0ktfn*d, CVl Damage CovmtertpfH WITHOUT 
HERLAjCEMEMT. Curtomere Eire^p-wtvere. Apartments, ?yte- 
teli. Homes. Corxlos fiwiw rems ZquicKewy i hPu r todse 
day flann $5*&-woc^. Att Nsw Renew. Bdk P$63fl. PorMind. 
Ofipon S72lfl 



$Ttlfl per npnth oamings ppxwbb preparing income Ian 
wluma a! horn* cr iax Pftk=e We ahnw you how. Quitch 
l«™a taetsiis Tree Tfo Mlesmffn Federated Th. KJ65 
Montmee.CiBHVbfiWlA 



FREE DETAILS- £e**n prolan mgneymaHerE, Sprag je. 
Depi PM7 3% Brrathtey. Mar* A4S7 



OCT RICH in TOUR OWN HOME. Business Details FREE 
Mictmpt Leuer. SivAe M3 lOMft S Cenvei. OeK Lewn. il 
604 S3 



W Udle Known GueJneueeJ filuepnnt for success - 
perapnil w^plliv fpfmajAw Free -report NMG Bon f4PW. 
Heniefc. NT f 1566 



HA4-0RDER OopMunity 1 How tp own your Manciai 
ftmiwuHffi praTVIabte home bumwMi Free infa^nerwn; D W 
MBrxrtinp ABSMistes, 36i T Cotwifc. Et Pesc. Tama 79927. 



FREE ln H Drma1ran- tl n durunrsi 11 hOTite Scoirs. 
29752R7ti -LewiSvilJe. Ohio 43764 



HOME BUSINESS Mo Capnfli Nor ENpeheoce. P«ckw 
$5.00 Thoma*. P.O, Son 30® i. HouMon, Ttf 7723® 



KEWI START YOUR OWN PLASTICS UFlMhlt- 

ed Potent^! fluai neu ct W* tut^r*, Free tnfejmipiipn. WrrtA. 
G.P.E., PG Sox 132, CcJiPnbia. « ®^3« 



FREE infDnnalinn nn butirWaS appunu^liea. La^CT 4?2 
E 10th St.. Veiwauw. &S663 



tWOAY PROFIT, Driveway Se^r^ FuH/RPd Hhrt. 
FtntHtip ttftnwy Maw 25*. :WWrtePh. 61# Reify OhHHiport. 
Ipw*5a6® 



BiKXESS; Aik a*d H will BeGivW “■« fttflile- Sheldon.. 

1® Litwrty 51., Newppn. FV 0^94q 



MAKE 50% INTEREST (GUARANTEED} 

Oh 7*K Dellnqutnr FnctHlee in Y^yf Area Fpp 
mlgyrraftcn ^-m&-#2&4356 



MAKE A FORTUNE! $tret buimna M hdme. without 
ekperenea. Details Free? Dev id DubcwMn. 4301 u™verHity 
Dms ^703. Ourhare NC 3TW 



MAKE YOUR FORTUNE In your cam dbemess irem your 
ho*m Wrtte tor FREE in term alien, fc** 'Scente Rt. 3 Bp* 
2#. nockwall, TK KMX 



22* Fosnsgs 1 7*. Bunueee! 55V. & Oea. Bicwr^tu 'g in 
461 12, 3l 7-®SJ?-57Bi evenlnfl* 



tfflKkHUQ MONTHLY Ih-ough PUjteffdlf. Free dMNti. 
Reolrna. 61 DO Wood I ear Dr. . Si^Je 2Di *, Fan Gebe. CA 



WPROYE your lutum" team Prr^in itprea b^irMi^e 
ipefhpi^ Wfha. JQM P^valapmemu Swyices 53B 
Hprirencii m Me m. Ported Ml 4B0O2 



NUWA Y BLftLDHQ — MaKe durable building pt retie eesily 
WMerpcoot. FKeprwrf Atlrecfcn^- ctieap Start smsi-. E^ay^ 
Ufepretory. m$ tm c™, fiediredge CO (!l41J-»?fi 



YOUR OWN BUSINESS? Weil AtWW ytM hOW. FREE 
dwt»H. Berece. #i &pMt . Aopenwood. K^immee. Fl 32?43 



FREE Dntflib 1 "Trresury of Home Bj-^oesa 
Oftp*-tynidw . EApeiwvce No* EMenttel 1 James. P.0 
6944PMy. Odm TVflT 



fin^OM Yaar>Ypry RuaiisM.L Wafk^FfWh Home! Free 
dwtelhi hteeey Molten, Boa i Tge-DMr. Med-a. PA i«K3 



GROUWtFlJDDR DPPQRTlJWTt. Dynamic MulEilmil 
Comp*cy^5Lflrted -S6 Seme 3-66 Ccrnmnistc-'is Over 
t30,Dffl 1 Hearth Piodusti Created t sy Nobel prae-mer?. 
Famcue M&'s. So«anttels B0O-34119M} Eklai^snm n 



FREE POSTAGE! You ■ Nam t Mm!«d Tp Evnry BbVi^yS 
end IvteoeymaAIng Opportumoee A^wtisereent fcc. Sc* 
Norw, »i% 



3000 04FT ITEMS 9uy wHoteiat* ma*e fr»g pr*fi;a Free 
■ntormtUtifi, Lewie's Specitfiy Gitt Cd^jjany. 3256 ScKf«h 
Kolb floes. TirewRu. Aruj?m.35730 



FREE adven--!-i>a lor mail aide 1 deajera ' Seed SA5 E to 
Thoma* Likatos. Apt 2. 1E5G5 Orculliird Rc«3. ^imfegr, 
QWina, OiHfldn NftY 2P$ 



MAKE op to $MC> per month FuN v pBH Urne. «erloua 

wor-kgra^niy 5ASE lo; Lir, Apt ^ Vtfdling1on.Oib5.SterTi, 
CT 06268 



EARN Thnuunds MnnlO'y {MlMi J2.DQ FWitedabk kite 
And Appecalion W Orert&vfoe 3006? Senrer. CO BEW 



FARTHli secret bf stucces®. Si^inten^ to Chengs 
ynur III* Free inb-rmition Martland’t 1S25 Division Pd 
Windsor. OnL ClhfldS N&W 1Z5. 



MAK£ Morel Be Your Own Botal Scan rout Own 
Butpina»1 Fre* InfionFis^ipn HipgE 6 Apreciiteft, 1 7? e^ker 
ftoid I, H^HIM. Afabnrtii 36§ffi 



HOW ip Start ihd opw-n'D y^ur OWN PROFIT ABLE 
BUSINESS al home F«ee Deiaila Mdrre. 13756 Cumuna 
Drhre. &apl,A7, Pcwey, CA 



tWI^VW helping Dihere^VCQT.O Bob3#it34 
DwftrtrtwHt T?r.*i 7§ S36 



GAIN INDEPENDENCE 7 proven bus-newes anyone cart 
opflPBia rnom home Free CtaUih. RAM Boc*s, PjQ B an 
'.036M. -CPfrabsa. NM 07046 



FINANCIAL HDCPENDEMCE m^ough filing .ntnrmaLxw 
by rertf Free detain, vwvtwre Concepts, P,0. Son WWA 
Apgttlnn. YV1 5nflT3 



V20DJDD Daily plan Vffth copyright $2 DO 6A6t tabu^y. 
6646 Hdtiywood &.. Hellyireod. Ca^dPS# 



AMERICAN OBCQUMT STAMPS Fire; Ciaaa Mull +74 Ml! 
Kk Now distribute- n> big opporruiimee send SASf 
Pors^iai Succeed. Hcule 2, Bo* tX. Centos TX 79 iaa 



CHARCOAL Beet BuHnn* HDflO- Mki»* tdr6A 5S2S 
16th CiJw,bi& PAi?m 



HOMEMADE BOOKLET BUStNE&S. harn to.fflH monrhly' 
Free irdormarion HterTwic^ h^h, S3*, Okonh, irsw* 
52101 



WEALTH DtSCDYEHYl Famoue Ph D pro+ueor fflyeald 
high-mowne miriKl* tor "She Ittlte $wyr -part -tt mo Item 
IWW FREE d&euriwnlKj preol: TMC 604 W^at 22CHF1 
Slraet. Tgrrertpfr, Ca 905*2 



PiAHQ Tuning learned quickly IE hHTH. Fret mtermai'OO 
En - 3 re Scfiodl Bax 1*14, JuptUr, FL 33+66 



INCOME OPPORTlAPTtE$ bwi seMerei neme busKtessci 
Free infeimfltipiMirrt(c Dri^n^wpSlAftTchrjndliihg. PD Boi 
14*5, 24040 Pbslal Am , Worenn Valley CA 5238# 



SIDOjOD PER HOUR PRESSURE WiSwG: HOMES. 
OFPCE WUfWOa. SWMMtNC POOLS. ETC- MACHIN- 
ERY AND INSTRUCTIONS FROM fflMuOOL fnea- DereHi 
H J.W, Bor 3D2S4. Wflhnul C/Mh. CA. 14533 



NEW OPPOftTUNriY Ll*m Trtuphbbe Sfa-k* And flu- 
par Al Horn# AVERAGE 136 .W HOUR Free Brochure 
Setcomm, &05B. 42nd BtreeS, GuliporL MS 3®0i 



B.«& MONTHLY, Intermaflfcm Busin™ Bn ig-i Imlialiw 
P 9 ns J0t79. A^ulndna V* 2231* 



EASY euSlNESSI tarn il.DOO'e wwkty Fr« Dltlitl 
Write O? wmd Tlimprip qjTdreiMKl Pnrti^s*. TPdd£g. Depl 
PM 4219 Waal D we rfw , Bwfcank. CA 91505 



GUIDE io Seven F^cMabkr Ks-fTra &u».nessw Free OeteHa 
Hehpn PiMcstnite. Route 1. Divci Cl hr, ic-wa 50M- 



H.m MONTHLY OUjUVUTTSW K*« Ram* Busmtaa 
Oppprtynhy Ptegrem 1 Duftfaf-leed Eaminga. Slad 
Ihimediita^ Free EtelMta write Lfit Syelems. Dept PM. So* 
3C30. Jamaica NY U*32 



RATHTUR REGLA23HO. produtl MM. «mha and 
naimng. DaN Unique Coalings: Carp i^^g, 536-660Q 



SPARE Tima buflnies |ha! d f* n^hi you nCti Free 
Otitbib D Flam. 348 - 23rd Aft Oej>l I. Sail FrapCiiCO. CA 
&+121 



HEW Hendirin. SIS M mornnly. ^ BUW. $91.62 
. . ,qu*ranbHid . . . Write: FdkCu Bojt 2655-67, Spnrtpl eld. 
VA Z2L52 1 



UAKJjyC EJfTHA MONEY MADE EASY. F R£E 'SMbat^- 
IkHI K Opparl-jnily Maginnt olters hundreds Of proven 
ways Write Opportune, Dept. G85 5 N Mi^^an. 
Cn«®ga. IL BD602 



fflQI Oef linrf R*c*me iKHKM Ho*t**t E^.rw= 
OppiMltin litre. Nonslop WrDa: B Assoc , Box 4222. 
fecktofd, IL 6HI0 



BE AN HSTAHT P1IBU&HEHI RvprlnE Blghte To B0 
Heporte . Manut'iS DeLaila $'< CO ( REFUNDABLE]. Reprint 
to ifi2l. S^nflL Texes X7S63 



LETTER VANS, BOATS WHDSWS, SUNS. Na experi- 
ence needed We supc-iy PRESFACeD ee^-itKkmg vinyl 
latiera at whaleaale. You acpiy keep bi prof ft* Send lor 
FRCE samtHea. *taiief kfl. Adcrah. 13613 M,W- 7 Aw . Miei™. 
Ft 33^6®. 



5EECED m <iOYEF4flKNr NARC0T1C5 RMUeI Am omo- 
Me Vin* Beet* Failure Thousand* -tfhtfr 
■ilema Buy Dirt Gneap — Resell hn B-f FroMs' Free 
hmormitraifi MirceL Box Mpiwoe. LA 71J11 



NAME YOUR OWN HOURS AND INCOME! Home 
^Kjsme&wa Lhafl work ! free prooi FOUlfTAMDOLOp ^c-w 
Ihlwaf K33. USblJhou4o P^q, Florida 33074 



-BIG PROFITS. 7 Prpwin Mbrrey fe#ikng OppiWunitra^ 
Free Deiens D.C. Enterprise* 132a Loretia St. Oteanside 
Ca 92D64 



W3H PBOftT WnmNQ SIMPLE LETTERS AT HOME - 

Stert, 5 bp* |A.§0. Ron Si. Moripn Bro-ip, IL 



HAKE ALL Y0OR LAST YEARS EARNMOS M JUST » 
DAYS QUAAANTEEDI Sell Addrfsffed 5iarr pwl Envalbpe. 
BROWN. Box 17064. Salem. Ut6Qtt\ 97305 



14,947 HONG KDH&TAIWAH PfMuitS Cheap. Small lull 
Scree samptes Hwtci. &ok ixiiPM?, Ytida Ctly, CA 
199} 



POPULAR MECHANICS * JULY i 9&h 307 






MOfUEYMAKtNG OPPOftTUNmES 



HOW TO we OAWE- EAmirqs irtimitad Eaperti 
Show hr.* Fr+e rtelail:: Craft 1457 StuakfiM ROM 

Wnmngtnn. PA 16S75 



HAKE fefeney Mewing Uwrrs Cumpfete Mails OnEf 

1600- FrrM Pntlun Bdi 961. El Carrllfl, Cud 94530 



FUfiLfSH THE LOCAL LAIWES COOK BOOK. Ydur time 
and KGO.OO tun *$rft ydy $60,000 per year. Gamplefe 
pUp* a**? dnl.mfcv$frQO KINGS, 16D15I12 STREET. 
EdrnlrfftQn, Alberti, Can*dl T5X-4SJ 



STOP STRUGGLING!- Ltaiti rTkitory mAfe^j iSddrwtl Ex- 
perts fhfiri PROVEN lyatuni He flimmiB Free prwt 
CmHFUdL Bdk U0TN. Bdbyfet. NY 1 1704 



Fftt£ Offiffiia Hc%¥ to M3rf1 your own pnolil^fiftth busimts* a\ 
home. MftN Entvp^ijw. Sn* & Gamp 9, nn*2. En4«4y. 
BC-. CamdeVOC-IVO 



OOU> STAMPING MACHINE'S .rmmnMm QuaAiy 
l.jM-ga- Impnnl Arna Frcu dulH-h MlrgrC Ss'skui^ POO 24936 
\G&> Tarr.pi TL 33E23 



WAKE Rubber Stamps tftgitfy F^jisSio f?TO 

Dew. IS Stamper foe '&&& (GGK Tampa Ft 3J622 



BUMPER STICKER PRINTING DEVICE, Gw Sim D fe 
Podae'^. fjeeOrtaii* Bumper PQB2J79I (OGl. Tpmp*. FL 
33fl». 



FANTASTIC aanwiga making fram Iroma 1 * Offer Rush 
Stamped Addressed Euvsbp* Irnpprfe:. P-fl XI 7410, Fort 
Laucteritft FL ;mw 



OO flVC-Hl Zara In^ealftient no &errtwKJK} Fw Oasis' 

Money. 6520 SMma. *3?P7®. Lob Angelas. CA MH 



ALUMINUM SCRAP - Retycte YttuttH - MAKE 
$»jQ&'POLJHD! ffl» iniormabon- IndustdaS-PM&JM. Box 
1 27. Alexandra Bay Ne* Ypdf iOT 



GUARANTEED QUALITY NAME? Mi|h4rtimor*tpcrt*t. 
Kwh SASE lu: BrphLin CO., PO. H*fc 974-FM, MdliM, IL 
G1M5 



KflGH HURTS WITH CUSTOM T-SHIRTS AND CAPS 
Inexpenfeifl. prcTeseiCHifti heal transier macJwfWB, AH 
aypplra* PRESS MAGIC, P.D Sox 2S80& i'GG| Tampe. FL 
53653. 



BUILD Tthjr own Ekih^H. Slanwig pari time. Point rjf 
parcAaw item lum* 12 lirzm * yaier WIDE -PROFTT 
MARGINAL F " r FREE dfdiuir; * ■ .lc Aslrfeioops CnrpDral an 
70 SbaM Place, Meliose MA 02176 Of flfll 16I7& 665-3361 



IU.KF EJlO I40NEV1 Infapm^iwo pybll^aSmnH tuch how 

Free Delays Horn Corn?Mny. Box 4744. fnesno. California 

S3? +4. 



PtASTERCRAFT CAM plaque* and ilalutt M ndrt>«. V*ry 
pwfllafcPa home business uslrig oibber mafoa VMli ter 
detail NCOS Induatnae. PC 6ns 1M. Halra Comera. Wl 
S3130 



DRIEWTAL MAILDPIOE R RICHES, Direetory <ti Ortf 300 P* 

esfti Wrtn onMtng insiriKtinna. 4500 - 

Ctfvpuiit. Bpk 5?S Greenbotl MD 20?70 



BIG MOHET1 7 Pir^Bft MolhOdu Fret! Daiaill An|n*n. Bos 
1«flA, Siml V alley, Ca 33062 



JOfl.PflOP^ TimeatHome pfowwi Bwinew Oeta.isFrse 

Nichnlia. B^x TIM \Ml MT i%:H 



WLUDN5: My ^epurU have earned iite^lly z-\ 

dQi<ana lor compan.frt and .v*^idui-5 nai-o^widt Can MJp 
you reach WMlIh too PR£i PftOCf - LR AsetKisies Cepl. 
F'M l, 5t30 CR 21 Auburn, IN 4670S 



SUPPLEMENT TOUR INCOME. S1.0O HAL Eftferpr^, 
Box 13SQ5. San Antonio, TX ?621S 



HOMEIIAKERS-HOUSEWIVES ■ E>m uamg your 

■hkA la, eatperifti^ce and labor in operating yaut hume Send 
S3.25 1& SkkAW Id. HeadUnd Entefpowt PO. ESok 5«3A. 
Fork M0 5IU1 



GOLD STAMPING MACHB4E5- S119.» GOI4NMT5P 
PENS, EJ&00 Pea- ti'&net ^L^e-S. Tree dtHails Vvnch. 
1*535 ArminlL LA. CaI. *1402 



VISA CARD! Nu CrL-d.l’ Barxrufrt'f El J.gs^ir apjSic^lon 
GUARANTEED APPROVAL! Graham, Box 1434. Unlrtrtily, 
AL3£W 



U0..0W WDNTHLT INCOME POSSIBLE wui King at hbihe 
Tapee and man^i - 52?" M Ouarahtc<ed ^fltahoabto. Gdlm- 
P0#^n. P2 U*finillk>n. SD S7fl» 



POPULAR MECHANICS ■ JULY I Yfl* 



HAGS to RQtiSl Intrvj^iy aimpfe metbpd t 

level bHChvr Id W^^hingflOn PM -HvmrMfew and lush 
purdl*$M Rcji.ii Rb>Lif hi art he ptd LlbL-tendi I'll ha^Jp 
you Five twawi^y ducunventtd pioo^ DO. 117 Peachtree 
Drive, Gresr. s.r. 29651 



ttSJSfl Monlhly Pos^r MuSk-L™! M.nl Ord#t 
□ppnr'unitv Frte Dr-la.'k HUE. Bus 263F. Llwfff S&trfVd, 
OntdAb N4K 5P? Canada 



START vcur Own. MiilckTjer Buemw Hipoa Pn^.tr Sfjnd 
SI 200 to 2A& Pvblish/i^ On, PQ0 2^Q Di^. 31-7, 
SparLqnliurq. Sdtflh G*e&fLii 23304 



MAKE &IG MONEY pMyin* gwi^fl F-REE itelj.il. 
GRAMM ARAM A. 11G4SpruC*. fl5A. Pr.iddeiphia PA 19107 



SCARING HOT MAd- ORDER SUTifl LISTS OUAflAlt 

TEED DELIVERABLE. F*rtl Ol^ m, far«hur# RUSH 
SASE I-:: R IJ M;c- kieli’-cj f\ 1 P.ci e 167 PM.itirwral Puir-1 Wl 
53565 



ADVERTISE Fr W ,n ^7 Meg4lin«. J5-00 DirsPtSflry, 0 Ojc 

T 1 W. AtU^I*. 0«?rgw 3KKH 



HUGE PfWTTSl ^D^ernniefli Sk^ua, DtlaiLa 45 ffi. &cv 

P,0 Soi 3W4 Lwm Hilla CA 92S54.JO*5 



SUCCEED!! Frw^kH^*s Find you* dnfSin |d& DCL. P O 
Bta MUJfl DunMnyitef, T^sin? 76lJS 



MAKE 3 MOO'S AT HOME FREE 0€TA« Funnewy, Ru* 
9SG Fvll*rton. CA 92S32 



MONCV From d.starded tires! Detail* Brownie. Bon 53 
Fishera indi*^ 46036 



AT LASTr H30 nipv S n.'wt hplp PM** F nw 

r^Uildg. GM PubtesJarlg Obfnptoiy, 033 Giflpr> 

Drive ^76P. L£hrtifl4id C&ostda 60537 



MAKING EXTRA MONET MADE EASY. FREE Subaenp- 
liir. lo Oppertimily Magazine bltera t.und.tfji &\ proven 
wayfl. Wfiba Op^&nufliy Dew G66 6 N M^higaft 
Chicago. IL 6060? 



165 to make money ai nbme 16 0(t DLSA. P.0 Bax 
Wi, CT 06907G461 



HOW TO MAKE MONEY THROUGH CLABSFIED AD- 
VERTiSiNCi Booktet ihcrwa v&k how lo staH y^jr own bvifl4- 
r^M.^ w^h CfefUiirwS Ach^rlisino ONLY SlXB FQfl &Ofjv, 
LET — C43 W cnupqn r*1undiBfhlM hnt ossJisrl 

^DNCfWCJ. POPULAR afieCHAMKB. PERT. PMCr, 334 

WEST 57TH ST., HEW YORK, NY 1t»1f 



MAILORDER OPPORTUNITIES 



HUGE D rnhl in Pprl Tim? Il^itof^er l.narn Secrr+5 c-l Ihe 
PfC4 Avoid RiiA! Sand a.0&NOwTo. Htjjiy, 007 WiKlwCwd. 
FriSrtdlswtiCid, TX 77646. 



RABBJTS-CIi INCH ILLAS- FUR BEARING 
ANIMALS 



S50A -5:000 Man'.h Plan HdiS^iqi ^ab^iU T v.* -r^tni i 
White's Ra^bnry. Box 4SPM Clftenofr Ctmwi, NY 14032 
0049 



RAISE chinchilla lor -prold IntormsflEewi b* 00 Bo* A 1 7, 
Pappilltm. N*bras\t 630*6 



OF MIOVC ST Tt> All. 



FREE PRIVACY CATALOG. Cash ^a&rna □pporiunilfe 
Hiding aawts tswine. New ^density Eden. Bo* &**Q- 

PC. Fountain Vali#y. CA 3^20, 



FREE P^noli^Xl Album*. Corc^il T»chd!s. ^lor-cos. -p^-r 
Intounffllicn. Barry Pubiications, 477ffind 51 raw. €kr&okiy?i 
**y 1120* 



MORTGAGES, -{wig dfe^ding you dPY^ Cut lengln am 
Hhle^etl Charges COmptetr utro by slop ^ tan Jin -to pnd 
SaSe Andrews AesooMatae 7741 Route Fabiu^ Uwh 
York 13063 



WLL Kit. L^al Ftr^pfi, Nu Uiwyarf. Needed £*0$ 
Ccfilinefttal Piaae. Boi 113, Flki Fferx, iL Gg4?7 



M Pf;T who's Who -hwludaycwf part! Wiiii Pm. 24SNbitti 
SteHJi 496, Gtandal*. C*. 91203 



SURVIVE ike-oorhing hotocaysl* F^vesHnfl' t5«A eitpiana 
a^iarH bibllc^pnocheues m*i can effect W Order today! 1 
J7-00 Pdfl^aid Tnwty. StfA Spyth Gayf-prd. Dwvwr, Cd- 
80309 



AUYHENTK KAflCHATi MEETS FEDERAL SAFETY 
SPECS, TOUCH, UGHTWEiQHT POLYETHYLENE. DMA 
F DATABLE. ADJUSTABLE HEADBAND. RED. WHTTE OR 
BLUE ONLY £1 500. PUJS (JCC POSTAGE MONEY BACK 
GUARANTEE! MAC AHD COMPANY, 5 HQXRLjHY HOAO. 
ROCKVILLE CENTER. NEW YORK 1 1 &7Q 



CUSTOM l^ft^AALWEeSTER WORD LISTS pv-ra»d 
6y 1i> Nphatml vafoup. AS Ptay^jffe and 

"icbi Mahers fl SO 5A5E to- STATGAM. 5666 Chagrin 
Mthtor 44060 



HOW lo UigtteW^ tor 1CP profit 41 gar^^teA $3.00. Tork 
PutsHitAbona, Bo* 40SPM. 5«cafie. f A 1901 6. 



HOW to win oontee**, Wjhnera' iactets. S3.DO. GoAten Sun 
Piiblioaitona. B&x 488PM Seearre hA HKJ10. 



HOFtSESHDE pitcmfS ihtefhidlto^ aftd game r *$Mb& 
Itfirn*. Send Stamped Mtl-^ddrekkeo cnv^lnpt Naloiul 
Horstshoft Pitchens AssDGikirfsn D&pj. P.2S8 Witkift^mntte, 
MA 01599 



RE^THAIiCPte? HOW MUCH CAN TQHJ SAVE? Compim 
mofiihly payments, c-n 1 5 and 30 ye® loins Irom 7% to 1 4^ 
Send 15 lo- . Tedlea. FO Ito* 5021D Hendn^swi, NVB90I6 



TELEPHONES -Ba^B-Htarvica fAnwhcap rnadai write 
t B^nhorujs Host 9AS. &mp«>n. Pa i8*0J 



NEED StmLa HiOlMflf Try an easy drug-l wi method 
Ps^eholbdiit provides ion+p-ete i- mpfe 't?air jonun-ft. ja.oq 
Gtoar Now 1 Counaolin^ Mooemvbii, 2150 Lake Dr . Ooc ui. 
Fi J2326 



MAYAN PENOULLJMS, TALISMANS, Mystical EMWE 
Maite of ^rtetlD a* fchu Mayar^ inwd ^incp BC Ffequral 
internklir-n JLnd very r.lermling -ugenvd Nimi. Mu-rnam. 
Im^d-lir. PO B-jk 5491. Tbr^niLE, CA 99564. 



AUTO L^i^y. PROS. CONS, MONEY SAWHG WS. 
J5.0C JR. PO Dux 52- P. ttJitsfiinrt. Micl-.g;m 4922ft 



GOVERNMENT SURPLUS 



IS IT ¥r-ue Y&U Can Buy JtiUp* F*r $*i Through TlW Lt.? 
GwemnrtantT Gw The Ficte Today! CMI f312J J42-11A2£nl 
TIB 



FREE 4 RUT SURPLUS CATALOG. Stn^ufe, 

Ki0 jerfferEiHi. Dept PM. Ne* O^tem LA 7U123 



-GQY^RNMENT WfflPUH" JEEPS 50UO.OO0 

Itoffi*! Compile 7rto-rniHinn Y ^ Arr.i 1906 OFFICIAL 
DfRiCTOflY. S300 [Ouwanwrtdl SufHul, IBSCL 4620 
WiMMnaw North^rii. WASHING TON. DX. 2tM16 



LOANS BTHAAa 



KREEHT KARDS and MONEY. eligible Write. 

KKA. KH6 MlderOiYO -^321. San AWbfUdv TJt 7Kt0 



MONEY prstoiutTys? Free BocV d*ser*es Lbam, Cfeifc. 
Go^p-rnr-ie-'i Grante. Okie I benefito, available 10 '■totyduai 
Wit tv Asswii^. Bon 96-,^ . BriKrklyn. Naw York T*235 



BORROW 1^4,(100 Ortmigh! Any purpoae 
indetlndety^ Free Rsptyi’ Sueneas Fteetk^h. ppx 1973^ AT 
Indian^ipoira. Bi -l*Z1i. 



BORROW 350D-SZ5.D00 By MaiE Write- Elina, Box 
345S PM, Nw York. MY TQ165 



BORROW S50G-4*0.™> Overnighi On e^nslure 
a.iirjp indllindMly 1 WtIc Arlion R .' YMi^nire Left 

Aojfiles. CA 90010 



BORROW £106,000. Prompt JMrfipn. Ryah temped 
iffwatopn F*nanang. 24G3 ITUh Shew TwriCfl 
s.Ba™™orth, Kl^r^iw S6U46 



LOAMS by ma^! Snilarir n^vy 1 Ry$fl ^lampetf ndd j e?wd 

mctosK V^fingold. Bo* 2ffil0 RiChUnfttori TJC 7GT4K- 



Ffl£E WOM^YI £3C0.606QCB Glv&an*y Gjutfit* Mf 
rtpw. Diflaifc? SI OD. J&kte, Bo* 3066PM7. Swniniala, FL 
33542 



ICofrilnuedon Mrl p»p*i 



LOANS BY MAIL 



VWA* Obtained EaftJlyl F*ee Oetetfa! Cr«SiL-PM&BB Has 
me, fiandutty, OH +M?D 



»0-SHg»0 iranp Se'l Address E-.velope Fr^r KO 
Sta ED-PM, Mount Sinai, N.Y. 117W 



QUICK Cash LOANS! Wcdio FlCPA, PO flci 746. 
PHfKwmlnp. Ml *8650 



CHVOftCt 



VWttWCO iiMurpYidlinn $2 GO HEN'S RIGHTS 
ASSOCIATION. 1 7054 fLyw*g, FHHt Like UN 56025 



PERSONAL 



tHEILE Questions answered 5ra.riptjfJ enve*:^. 
Itf It7 Bander. Detroit. Michigan 43219 



FACT®- abdul *DOrliOrt. Fr*». Wril*. flulh, HIP 
NhJwIIM, Tn ara* 



ITEMAJLINCp SERVICE 



FREE Dtusta. Forwarding n™us Si 00 va*jg*in_ Bo* 
31 91. GuBwr CUT. GiJdomia W231 



TRUSTWORTHY IbfWMffiiftg. Stamped tafluife 51. 0!) 
Diamond-H tae \29A. Caddo Te^s 76C2S 



CWWKNTIAL Mfci PeceHwngf&rwarcSirig lAari Dtop. 
Do* IflOMPM. OKumip. FI 



HCnCORjpwwfliUOO Brw^sr. ApartidP Pofila': S- 21 B. 

MbEiCfl, G.F. 



FREE Detail! Po«*l Shoppe 395 EaK SM South. SaH 
LekwCky. UT&4i1i 



SECURITY, Cent denriiliLy Deldih. Cun^rrtr 

Warehouse 63 $J Pacif* * 500 . SiDdfcten, GA 05 KJ 7 



FREE Ren- jii ' tirs. Lisl Needed PS. Rto* 29GS0. San 

Aritoriio. 1mm ?I2?B 



USE our Add-uSa as you! Ciwr,. Cunhder-lkil Low -lau-s- 1 
Hadify, *6 Caitforme *2*06 Sen f renewed tA 941 M 



UNLISTED ADDRESS Discreet and o&nfttfentwi. Hamad 
Si CO Forwarding Sa*V4!e. B050 5. MBbO 

rtovalon Yeses IRtfS 



INTEGRITY - A terfifl.. .raj »ft|« yftu i;jn depend Ml, 

stamped remans Si Wt Mch «nM!|tiir&s welcome. YiP Mari. 
1?S11W Sapykwta phid SuiBo- -»| To^ipot Cahl.SWK 



WASHINGTON, DC. REM AILS. I LOO per stem poo 
env^ope or card Monthly rates Mailaerv PO Bop 70493 
WAShington. DC . M ®6 



MBCEUANEOUS 



POTTY fcrjwmng, one day, A Mother n Ejn»wrt* 53 95 10 
ttal 7B?4. Pasadena. TK 77506 



WANTED MISCELLANEOUS 



BVYlNO Tungsten Carbide. Tungsten. Mttfyoitenum 
Silwt Sower, Si^er Contacts. Gold. Fia!stom.-&0O-32i-6ftl4 
Ohm 2 i 4 >U> 43 R ooliecE 



GOLD. 5*iw Flsllnum, Mercury. Temi#u*n Sample* 
ErtArtted FflH?. Onp Assaying Aewr.c Call Whqlmlt 
TetmtaAl Tent Free- 1-900-932-1010 



AUTOMOBILE LITERATURE WANTED: l W# ■ lftJO I &uy 

auldTUjbile iiiti Pluc.'iu^b, mviuSIb, SIC. Waiuy Miter 

0^10 Droohlfliwri Partway. Syr&cirae. NT 1321 1 



Scrap silver contacts, forhuft contacts. 

Silver bolder sterling Ouid Piered Fte&art Lieucfah L j .-L r 
Nyrtie Si . ElLzaraih KJ 0T2D2 



FOR SALE MISCELLANEOUS 



FLAGS U 5. - Slate - Foreign - HiMorlc - Cuatofn. Steal 
ciolleclar'i !E#m Catalog ts-W Broward Flag. P.O Bop 
Bto Ashfl^iie NO g&ei 4 



HEARING AIDS 



HUGE SAVINGS EKmifmi£ Dtruldr VflrKupib Free Trial 
Bttterief. W'Nstoalfl Term a Arranged. -Call Tea f-ree 1-flOD 
3£HSiL Of Wrtla: Lksy^PWC. «mK1o#0. iL im& 



FREE HEARING AID CATALOG- Save '.s by main WrHe 
'MwreySayarr . 9S5W*W-7. Langdon. Stpaiwda. California 
31343 



COUPLER H^AftlNO ACtyNEl MgnvytMCk Gu^ntefi! 

&tvr 5TO id ISBQ Grete Aki$. P.Q. Be *. 

Sjndush r Ohio 4*$?Q 



TOflACCO 



ROLL Tpyr Own OgflrertiTobucoo- FnwG^teJog Own 

Rwpr Tobacco Go* i 3 l 3 PM Oww^Rsno. »iY 4 ? 3 &? 



DQ YOU chwm • VTMtte? Fjw PnCs List Fredee'a, 

OrKSdun. Tfnrw^&w 3 A 2 H 



SCIENCE ft CHEMISTRY 



BUY ANY II^TAL CHEMICAL Aching R90 SCtenflillC 
3976 Ydj- 5* Sa., Tnronh? Onterig CaTarirt Mih ?L6 



FREE. SCIENTIFIC CATALOG. FLW Liberueriei Int 
prgserls rte Laiesl Catalog Conte^vihg Scwntmc LsOtPatofy 
Etpuumont Aw Suppbee, tnducifig a Oomp+ei^ Lm* or 
S^telfyiabofaeory Gie&Bware. Write Tod^y FV Yo«f FREE 

CWft^og- FejM LiP&ofatoriEHi ipe PO &es. ■Spnirw, CA 
«C 7 > 



LABORATORY CHEMICALS, GLASSWARE- 
APPAMTUB.C*iabg51 ® H A GEN DW LABORATORIES, 
13C2 Was*- r^lnn MANITOWOC. WtSCONSIH 54220 



FORMULAS, PLANS, ETC. 



HOHEYJAAKHG CHEAttCAL FORMULAS — THOUSA4DS! 
CATALOG fSjOO |HEFUWABLE|: GWA3. &3a 193 

Be^O^NcH^ WlatonLr 330 Ofl-IlK 



SPECIAL SERVICES 



INFORMATION I>. pushing F«<igm«i ftp»oprgli 
StADibFti SMS W«M, Weedarde. Nrw Y^rt Ti3T7 



■SPOrMaTION On Any Suh|*cl. jUrzooa ^eeearcR 
Bureau. US East AcUnw. Suite S Tnewn. BSTli 




GIANT fkarb Fr** JJarnpHps’ Sfonri Jl 

P^wnl+iire SSSPNo^lh SBOOntf PhiNpeiphiB 

19123 



HERBS - Yo^nnblne. Feu O Arco^ And Orfters, CasaJog 

5 i pti Jude h#^. Bo« S 43 P** Huntingia^ 

Slklinn Nr* Vnrk ll?4fi 



HEALTH, VITAMINS 



FREE VITAMIN CATALOG: Nptprel HwUR Prirfuii S^OCL 
341^903 hwignvn4f 1-WC-B4 XD0 CaUforrM* 



LOSE EXTRA POUND5 - lack BETTER ■ teH BETTER. 

C^rtipieie did pregrem mai includes ihtrub spe^uil reci- 
pee. lastv ift&cte. PLUS, HOW TO fiTKK TQ IT, I diet A 
sc can You. t* ®. Gentry Lane &pjc nil. Emporia. Ke 
66601 



CEWTAL HEHPES: L^rn Hhf Sest-p. curr^.1 

iTfu'ni^nli 3300 D D ady RN. 117l|lPdjTW Prhnp.T&?r?^ 
FL 33E24 



AiL-NATURAI. vitAMiRS. hea.fi> piedu cte Calalog 
$S(B LRvlunrtoa^ JMR Enl^rpriw PM? 900 WowJruH 
OtaanMulnr, FL 335^6 



lit FWLL hwim and tenw oregrsm Hfl^Hv &W1 Wgrki 
3. WHiiqTir iti-; krtq :l 4^1. I- did — ytiu will- 1 Cempliftia- 
Program JIOQO Full rerune rT not ±om£fe£**f sait-sTee 
NetrwCErviirj', P.0 Bc-^ Marshall. North Ciretan 20753 



ARCH SUPPORTS 



ARCHES-CLbl&T TallO-ed-O&tPor i Charge 5150+ Duri 

STS.'DO-DelaAs "For-AlF^wf.' SuHe 566-SOW Mcrngomery 
Awt flochvrflT. MibjySand 2 



RECIPES, COOKING, ETC. 



5 SALAD Fjyoruarl 52.95. IMki. 75&i Embassy TewacA. 

Cfttisecima OHtehdmfl ? 3 >p? 



7UP CAKE Friends wiin beg tar reerpe, $2.® Steniiksd 
Efvreic&e, L4v Watkma, isis Lennon. Swartz 
Cr*«k. Michiga n 4 & 4 T 3 



SALAD (Vewlf>ge — 65 i&eale. unipue ree^ee veggies, 
irurt, .wind JS-30 P*yn (l.w poateD^. hanging 
Dcet:t:inqa PO Bax 164, RiMMlOrt. C7 06C95 



■COOKIES 1 D 1 Favorite |e. 9 fl Jo&wie. P G Bo* ? 66 F. 
Chfir^v^- Ohio 440^4 



DC&5ERT3. 1H RECIPES. CcHiected Prom KrLche^Coaal 

toCuit.U«.CB 4 .eo« TS, EdmorehOK 7303 * 



BUTTERULK wiHtes hem tfrai£h SI 00 B&x 17H1.SHI 
LBMirCrty, Utah 34117 



10 DESSERTS Each less Lhae 30 mmutea p* epaianon 
J4.(B F^ipes. BO- ®*l. Lcdemveod. NJ. OTK2 



CHOCOUH! CWCOuTEt 1 a ©bb^ rewpea- 

SJ® LSAfiE JXo ^127 Grmdff ft^d. ^r.vrie ymngci 
k^nMefi^ce 



CEHTUtfYcHd rwip»— 5el numtHr I Send £2 W> to FAN. 
PO Bdirgfl T^n^r^burg NY 14666 



CRISP FRENCH BREAD Mrthod Wnlc BOULANGER IE, 
Rq^kv^hirt Dr . Slurgc-qi - Bay Wntc^^n fi4215 



MUSTARD lDVBRS yoof ditfeteni vanrMif^s 
Send£ 3 .&&pbMsiSASt U^id wteik.PO BoxW.Mm. 
CA 9?^1 



EUROPEAN P 1 ERQGJ 6 » retipiW Hr rural pdWMr 

European MAG Pub!ec^io*na ^O Bo- 11 39. 

Brunswick, fiA 31523 



NEW’! SLASH TOUR GROCERY BILLS .,. MMuily! 
Screnuho. au^hoiira i ;ivegu i de i 'OuaranLeec S5 00 A^taL.fM 
3000 Owympip Way, Odawa. Canaea Ki t 1T4 



GREAT Ecire&s *-ih a ddhaTna^ 1**1 Ts» Ireen^PBi 
Qal- arr ian rucipPi, Ilia! wilt make your m&ul I- Walfr Send $4 
Hiqqi 5 A attutULWe 175 Baker RoMT, Huffltwlle.. A aba na 
ssict 



AUSTRALIAN Pmr- 9ft Gte4L AUSSIE flmi-pns ftrnal 
Iqr Odiidiwr EurbncuiKC- or irnlt»9; meiiK Send L‘ B 53 DG Tp 
E>ewnUmiK EmerRnMHL PO Be« 296 Wedft: A.C.T 2fi 06 
Auttfllnl 



GOURMET COFFEE BLEND SAMPLER 15-06, Makee 44 
Cupa At PtRE^ Boa BSSft. Svi 0®gn. CA 



6 p MY Pten S . SHOD 1 16 E Archer. Peoria, IL 



i&O F4nLireticchioYB»j! cHtenA rfcgm! 1 Ycp'II tove tlxi 
cnnvm^ncc 1 ' Sand 53 95 to CAM Pj^^tcafijns, PO Hue 
017, Huty villa, AL 35565 



flfcAL MAN OmCHE, 3. ippuimei recipes phis tooS-pnool 
crust 1 3 ?5 BASE. Brawn StM E^terpnses PO 6 d* H?7. 
FMte-ft. CA 9®tS 



WINEMAKING, BCEIUHAKINg, ETC. 



WtMtliAJtlNI&^BFEflttAXlMG — -GASOHOL- Fme Supply 
Gei-ioo- Ym^i Equipmenr CpmwiteJ. Bgi. ISI^M, 
C*WIM«Y. FL SFQT 



WINEMAKERS— BEERMAKER5 - Free CalaJngi - Faal 
Serv>ce - Large Select inn Kraus. Be* 75KM_ 

independence Missouri B 4 D 53 



WMMAAER9— Bea J n ’■ akf t ■=- Fro* i Juauired cvialog ol 
supples, Semple*, 123T6R, Winncapolla Minf+aeote 
55412-0276 



WINE'BEEH MAKING Cqr a ir:q D-FiJ CnWrp-MiS 1$4S 
Setdh 19th, $prlngneM, llllnpri B27K3 



■rtWEM.AKEFrS— &&errn-dKete free Catatog Low Hi-cea 
Frn© Rueipe* C#IL*r.H. Bpu J3S25. Seamp wa 6aii3 



0EERWINE MAKING catalog Ambler Wo^osiove and 
WineGeHtr Bolter and EJemtehem Pikes. Ambter. PA S90O2 



BEERMAKER5 ONLYt FREE CMeJbgiNAwaleUer. 
Willnm l Bo^ 2135.MX San Leandro. CA 34577 



MAK.L OUAUfY 'HtLH. W-Tifl f-rcrocAtJlDg Vi>aqr 5^cwe 
Boa Ml PM WwipjH. MA 0£m 



DUmiLAR ALARMS ft HOME 
PROTCOIQN 



ALARMS Catalog Complete u^Mdc lions *n<? Farts 
Hume And Cars. GCTV. TpWw-m Equrpfrwni O-iiy I* 00 
PO Bna l^CW Upland. CA^l 



AUTHENTIC BURGLAR ALARM DECALS - Linked 
Supply Ayfliiabl* fosfn a^nuiaciwrer - 3 lor S5 GO. Normandy 
Awpeisara, 533 S, Sooner wl Nj 06673 , 



PROFESSIONAL BURGLAR ALARMS - DfrU-YburSMf 
wllh pfotet-=,<n-si flSBiaM'iKB Bury* 65% e«1h my gnjeffti 1 *^ 
Pn^esfHqnal quality kiEs. Frr^ In^rmrsUK?^ Alarm. TecHni^t. 
Satvlcm, 3356 CrCWflwett D- « Nnrlblk. VA 23509. i&J>n 355 
4666 
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TIME MACHINE 




irr HANKS 



75 YE AITS AGO; July 1911 



New- wave Ironclads Ml led- 



Antiroll ships 

ironclad ships had a problem 
in i^as. They would 

roll with the waves, some- 
times so violently that crew 
and cargo were jeopardized. 
Sir Phillip Waits designed 
antirolling tanks for f h e iron- 
clads. The idea was to let the 
ship carry her own waves in 
an internal tank below 
decks. As she pitched to one 
side, water in the internal 
tank would pitch with her 
and the ship would take a 
while to right, breaking the 
rhythm of the waves. The 
tanks went out with t he iron- 
clad ships. 



Lights, camera, action I 



A New- York Film, studio 
started using a revolution- 
ary' lightweight camera that 
was capable of shooting still 
pictures from a moving plat- 



SO YEARS AGO; July 1936 



m 

BukcJJng toward war 



Big guns at sea 

America was becoming in- 
creasingly aware of the 
threat of a major war break’ 
ingoui. Little did we realize 
how important the Navy 
would become. The pm pha- 
sic was on a fleet of battle- 
ships with "guns that can hit 
shore battlements and even 
engage an enemy aircraft." 
Part of the battleship fleet 
was sunk at Pearl Harbor. 

i but mo^t of it remained 
afloat and was a key to the 
Allied victory in World War 
- 1 1 . The battleships Ivira and 

Si' tf Jersey are back in ser- 
vice today. 



Future car? 

We showed off the invention 
of a Wisconsin machinist, a 
car whose body was built 
sleek like an aircraft . The 
prediction was that aerody- 
namics would become impor- 
tant in automobile design 
within 10 years. 



form, such as a homdrawii 
carriage. The photographs 

came out as clearly as if they 
were done on a steady plat- 
form. 



Rocket ship 

Germany announced plans to 
build a new amphibian plane 
with a liquid rocket to assist 
in takeoffs. The L win-hulled 
2-man vessel had twin over- 
head rotors and could take 
off like a helicopter. The liq- 
uid rocket., which burred for 
less than one minute, gave it 
an assist so it could do a 
short takeoff maneuver in 
record speed* The Germans 
wouldn't let the rest of the 
world know just how fast the 
rig went. Rut lass than a 
decade later, the Germans 
were using rockets to men- 
ace Great Britain, 
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Shatterproof £l ass freaks Up. 



Safety glass class 

Motorists who purchased 
cars with "safety glass'’ win- 
dows were surprised to find 
ihidl the glass shattered dan- 
gerously and unexpectedly 
in what seemed to be minor 
accidents. We did some dig- 
ging and found that auto- 
makers were selling both 
laminated and tempered 
glasw as safety glass. The 
laminated glass was truly 
shEktterpmof. Rut cheaper 
safety glass would break 
when hit hard by small ob- 
jects tike stones. Today's 
cai-s are all equipped with 
certified shatterproof glass. 



Hot photo hints 

Lots of new items were com- 
ing out to improve the abili- 
ties of the amateur photog- 
rapher. One firm produced a 
minigrip with shoulder brace 
to take the place of a tripod 
in tight sitUEitions. The Addi- 
phut photo meter came with 
a slide rule- type scale to read 
light values against outdoor 
weather. The Sunset ^KH was 
a viewing projector for Im- 
bfietop viewing, Ft came with 
a built-in screen and could 
show M slides in a sitting. 
Today’s camem buff has a 
wider variety of products lo 
choose from. 



Future Kareem 

Safety glasses for little- 
league baseball p Livers were 
introduced. They didn't 
catch on immediately. Rut 
since basketball star Kareem 
AbduLJabhor started using 
them, the glasses have come 
back into style. (M 
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Now! Save up to *667 in 
work-ready options with Chevy 

Nothing gets the job done like V8 power. And right now you can save up to 
$667* in work-ready options on specially equipped Chevy CIOs with available 
5.0 Liter V8. And because each option is the kind you need to work with, you'll 
drive out with a tough Chevy truck complete and ready to work. 

See your Chevy dealer now about a Work-Ready Special t , j$ 

Chevy. It's your chance to drive away with a Chevy CIO 

ready to work. And save up to $667 in the bargain. "/• * ' 

"Based on Manufacturer's Suggested Retail Price of option packages versus options purchased separately 




Powerful 5.0 Liter V8- 
Amertca's most popu 
lar truck Vfl. , 



Full gage package Th ? ex 5 s P°T r of a Plus double-wall pro 
Deico heavy-duty tectron where you 
battery. / need it most: back 

where you pile in the 
work. [Fleetside 
models only) 



Below Eyeline stainless 
rrors. 



V a T H I N E WORKS LIKE A 



Z H 







r 



UiSd$ flon, 1? mg "tar", 1 D mg nicotine av. per cigarettB bv FTC method 

ftiBHUWT CQ 



SURGEON GENERAL'S WARNING: Cigarene 
Smoke Contains Carbon Monoxide. 








